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@ Driving along a heavily traveled road, you are quick 


to appreciate how one slow automobile can delay « 


whole line. 


@ The same thing is true of slow-moving, low horsepower 


locomotives. 


@ They set an uneconomical pace for the whole road. 


© From a dollars and cents standpoint, you can't afford 


to run the old ones. 
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Austro-Daimiler Rail Car 
Utilizes “Wheels-on-Air”’ 


ITHIN the past few weeks E. K. Howe & Sons, 

Inc., 500 Fifth avenue, New York, has had on 
demonstration a light-weight rubber-tired gasoline-driven 
rail car designed and built by the Austro-Daimler A. G., 
Vienna, Austria. This particular car—a 40-passenger 
design—was imported especially for demonstration pur- 
poses. A corporation is in the process of formation for 
the purpose of designing and manufacturing cars in this 
country incorporating the general features of this car, 





» built to American standards, for use on American rail- 
roads. The car now being demonstrated employs a 
) hydraulic transmission in combination with an unusual 


design of traction wheel, an arrangement which is known 
under the trade name Wheels-on-Air. In this design 
advantage is taken of the cushioning effect of pneumatic 
tires and at the same time a steel-tired rim is utilized for 
guiding the car on the rails. The manufacturer of this 
particular car has built for service in Europe a number 
of cars varying in size for 24 to 70 passengers and in 
engine horsepower from 80 to 160. The particular car 
being shown in this country has an overall length of 38 
ft. 6 in. and is powered with two Austro-Daimler gaso- 
line motors of 80 hp. each, providing sufficient power to 
operate the car at maximum speeds of 80 m. p. h. In 
the proposed designs of cars to be built in this country 
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The 40-passenger Austro-Daimler rail 


car being demonstrated in this country 
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Pneumatic tires used in special 
axle construction without con- 
tact with rail—Smooth opera- 
tion provided by hydraulic 
transmission 


gasoline and Diesel power plants of American manu- 
facture will be utilized. 


Chassis and Air Suspension 


In the development of the design employed in this rail 
car the manufacturers have worked out an extremely 
light weight chassis of truss form built up of pressed sec- 
tions welded throughout. The pneumatic tires support 
the load of the vehicle and transmit the propelling force 
to steel tires which guide the car along the track. These 
track wheels are not connected to the chassis or frame 
and as a result all verticle and lateral shocks are trans- 
mitted to and absorbed by the pneumatic tires which have 
separate axles suspended on semi-elliptic springs at- 
tached to the chassis frame. 


















The axle arrangement is particularly interesting and 
is clearly shown in the drawing. It is what may be 
called a double-axle arrangement in which one axle sup- 
ports the steel-tired rail wheel of the car on ball or roller 
bearings. The carrying axle, in which the driving shaft 
is housed, is suspended on springs attached to the chassis 
by means of a special spring arrangement which permits 
the necessary movement for the carrying axle. Both 
ends of these springs are supported by self-lubricating 
rubber-composition spring seats which are secured to 
the chassis frame. Each spring seat has a sliding sur- 





The pneumatic tire runs within a steel-tired wheel 


face under which the top leaf of the spring moves. The 
movement of the carrying-axle housing is controlled by 
radius links which moves about fulcrum pins in the side 
frames. The carrying axle has as much vertical clear- 
ance through the guiding axle as is required by the 
resilience of the pneumatic tire. This clearance with the 
car light is about 34 in. and under load about ¥% in. 
Should the tire become flat, which might result from a 
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The driving axle assembly—Left, half of the assembly removed to show the positive clutch; Right, the complete 
assembly showing the two ring gears 





defective valve, the carrying axle can drop a distance not 
exceeding this clearance when the bearing housing of the 
driving axle comes in contact with a pad on the guiding 
axle. Under such conditions the weight is carried di- 
rectly on the guiding axle, and the flat tire is entirely 
relieved of any weight so that continued operation is 
possible without any damage to the tire. 

Because of the fact that the pneumatic tires are in 
contact only with the smooth inner surface of the guid- 
ing wheel, it is said that in European service the life of 
the tire is from 75,000 to 100,000 miles. The tires used 
on this car are 7.52 in. by 17 in. heavy-duty passenger- 
car type. The wheel base of the car now being demon- 
strated in America is 21. ft. 9 in. and the light weight 
20,300 Ib. 


Power Plant and Transmission 


This car is equipped with fully equalized brakes in 
which two shoes operate against each brake drum. 


The 





One of the Austro-Daimler motors with the hydraulic 
transmission 


brake drums are forged in one piece to the hubs of the 
guiding wheels and each brake shoe is actuated by means 
of an hydraulic cylinder. The pressure is applied to a 
master cylinder by the operator’s control wheel and is 
augmented by vacuum cylinders, the vacuum being ob- 
tained by the engine manifold and stored in a tank. 
In the larger and faster cars, such as are being operated 
in Europe, Westinghouse air brakes, in conjunction with 
Westinghouse dead-man control, are used, and in addi- 
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tion to the air brakes, an independent hydraulically op- 
erated handbrake is used. 

The car is powered by two six-cylinder Austrian 
Daimler engines, one in each end of the car, having 
cylinders of 33% in. bore by 4%g¢ in. stroke, with 245 
cu. in. piston displacements and a power output of 80 
b. hp. The engine is designed for heavy-duty work, 
having a seven-bearing crank shaft carefully balanced 
and a patented friction fly-wheel design which reduces 
vibration to a minimum. The construction of the engine 
is such that all parts which require renewal are readily 
accessible and such accessories as water pump, cam 
shaft and oil pump are so arranged as to be demountable 
without dismantling neighboring units. The engines 
are cooled by radiators of a special design with double 
fans arranged one on each side of each radiator. The 
engine speed at a car speed of 60 m.p.h. is 2,400 r.p.m. 

The Austro-Voith automatic hydraulic transmission 
is a combination of an hydraulic coupling or clutch for 














The arrangement of the axles—The carrying axle supports 
the pneumatic-tired wheel and the guiding axle 
the steel-tired wheel 


direct drive and hydraulic torque transformer for ac- 
celeration and up-hill haul. The direct hydraulic clutch 
drive is sufficient for a grade up to two per cent, and, 
in the case of single-unit high-speed rail cars having 
maximum speeds of 80-90 m.p.h. The mechanical ef- 
ficiency of this clutch is 98 per cent. The torque trans- 
former used when starting and for up-hill hauls con- 
sists of a centrifugal pump and a turbine, the combined 
efficiency of the arrangement being in the neighborhood 
of 85 per cent. The change from the clutch to the 
transformer is accomplished by an automatic emptying 
of the clutch or the transformer which takes place quietly 
and without any appreciable effect on the smoothness 


The drawing at the left is a side view and 
sections of the carrying and guiding axles 
showing the spring suspension, rubber 
mountings and radius link arrangement 
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of operation of the car when picking up speed. 
Practical operating experience has shown that ap- 
proximately 90 per cent of all running is done on the 
direct-clutch drive. This is used above 30 per cent of 
maximum speed if full power is not required, and for 
all operation over 60 per cent of top speed. To obtain 
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mission lies in the fact that neither in the clutch nor in 
the transformer can any wear occur. There are only 


two moving parts, the driven wheel and the driving 
wheel, and there is no mechanical contact with each other 
or with the housing. The construction of the trans- 
mission involves no stuffing boxes or packings. 
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One of the large four-axle, 74-passenger Austro-Daimler cars built for service in Austria 


best acceleration and on heavy grades the torque-trans- 
former is used up to 60 per cent of maximum speed. 
Reversing is accomplished by the use of a special 
design of mechanical transmission attached to the carry- 
ing axles of the car. One of the illustrations shows 
two views of this axle arrangement, together with part 
of the housing. The design is similar to that employed 
in automotive rear axle practice, except that the drive 
shaft from the power plant carries a single pinion gear 








Operating Costs of the 40-Passenger Austro-Daimler 
Rail Car 


Cost per Mile at Miles per Day 
200 miles 300 miles 400 miles 





Description of Costs 
Tire replacement based on a life of 50,000 





ME. -cddabedaks sud tades chan cab deanbee $.0036 $.0036 $.0036 
Gasoline consumption based on 5 miles per 

ES ee ee .0240 .0240 .0240 
Lubrication of engines and transmissions— 

%/19 gal. for every 100 mi. at 75 cents 

ONS RAR SEESE OR 5 SS PS i i cern e -0068 -0068 -0068 
Changing axle oil every 10,000 mi.—8 gal. 

Ee IN 65 cian ykc des bale tees FETs. oo -0006 .0006 -0006 
Changing engine and transmission oil every 

3,000 mi., 4 gals. at 75 cents per gal.... .0010 -0010 -0010 
Maintenance—16 man-hours per week at 90 

I ls IR cre ntine.cinis-s.n:0-ee-kbWadib-oe .0120 -0080 -0060 
Interest on $25,000 cost of car, at 6 per 

cent per year ($1,500)........ccec00e- .0250 -0166 .0125 
Amortization and replacement, depreciation 

BRAD SOP SUNG POF POET soc csc es a cweses -0833 .0555 .0416 
Costs per mile excluding wages........... $.1563 $.1161 $.0961 


Costs are based on actual experience. The costs are based on the 
assumption that the rail car operates 300 days per year. In the calcula- 
tions of the costs it is assumed that the car operates on a line which 
necessitates frequent stops. If the rail car did not operate on lines where 
frequent stops were made, the saving in fuel would be $.0069 per mile. 

here would be some saving on the lubrication costs if oil were re- 
claimed. 

Although tire costs are based on a life of 50,000-miles, the usual life 
exceeds this figure—75,000 miles, or more, not being unusual. 





which is in mesh with two ring gears. A positive me- 
chanical clutch sliding on a splined portion of the carry- 
ing shaft may be moved by the operator so that power 
is transmitted by the engagement of the clutch locking 
lugs through either of the ring gears, thereby driving 
the car in one direction or the other. 

In controlling the movement of the car only a gas 
throttle and brake control are used. Both of these 
controls are combined in a wheel which the operator 
uses as a single control. A turn of the wheel to the 
left accelerates the car by opening the carbureter, while 
by turning it to the right, the power is reduced and the 
brake applied. An important advantage of this trans- 
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The body of this car is of light-weight design with 
a seating arrangement consisting of permanently fixed 
seats facing in one direction in one end of the car, and 
in the opposite direction in the other end. The general 
design of the car interior is of particularly pleasing 
appearance and the seating arrangement is such that it 





Comfort and pleasing appearance characterize the car 
interior 


provides maximum comfort for the passengers. En- 
trance to the car is through side doors at the center 
of the car with a step arrangement such that when the 
door is closed, the car steps fold up out of the way. | 

One advantage claimed for this type of car in rail 
service is that the system of air suspension having steel 
wheels on the rails provides a metallic contact through 
the axles across the rail for signal operation. Electrical 
current for lighting the car is provided by two combina- 
tion Siemens starter-generators supplying current at 24 
volts and 29 amp. Two 24-volt, 60 amp. hr. storage 
batteries furnish the necessary current storage capacity. 

Rail cars of this design are particularly adapted to 
roadbeds of extreme curvature and in European service 
curves of 600 ft. radius are regularly negotiated at 
speeds of 37 m.p.h. where, by comparison, steam trains 
must restrict their speed to 28 m.p.h. 
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I TACKLED this particular General Superintendent for 
an interview because of his untiring energy and his 
accomplishments in improving service and getting busi- 
ness for his road. He is a keen observer and is con- 
structive and aggressive in his thinking. With a logical 
mind he has the faculty of quickly discarding superficial 
and useless suggestions and in getting at the very 
heart of the problem. 

“What,” I asked, “can the mechanical department do 
to help you build up your passenger traffic?” 

“A great deal,” he replied. “The only thing a railroad 
has to sell is transportation, and unless we provide clean, 
comfortable and convenient equipment, we will be greatly 
handicapped. I have succeeded in getting our operating 
men to understand that they must give real service and 
they are doing everything they can to eliminate smoke, 
reduce noise and confusion, and to extend courtesies to 
the passengers. The problem of securing hearty co- 
operation toward these ends is not a difficult one, if we 
can drive home to them the fact that the sole objective 
of a railroad is to sell transportation, and that with all 
the competition we are up against nowadays we cannot 
sell it unless unusual efforts are made to give the very 
best kind of service.” 

“You are getting over into operation,” I said. “Let’s 
get back specifically to what the mechanical department 
can do to help you out.” 


Standardization Overdone 


“We have a splendid mechanical department,” replied 
G. S., “and it is giving me the most cordial co-operation. 
The only difficulty is that sometimes it is so strong on 
standardization that it is difficult to get the improvements 
in service that we in the operating department believe 
are important.” 

“But,” said I, “standardization makes it possible to cut 
down operating and maintenance costs. On what basis 
can you. justify easing up on it?” 

“Don’t misunderstand me,” he said, “I am in favor of 
standardization, but there is such a thing as carrying it 
entirely too far. We simply must not allow it to strangle 
progress and keep our service standards on a low basis. 
Our business is to sell transportation—that, as I said, is 
our only excuse for existence. Next to safety, comfort 
and convenience are of vital importance, if we are to get 
and hold passenger business, and we cannot afford to lean 
oe too far on standardization if it interferes with 
this, 

“Can you give me a typical instance in which stand- 
ardization has been carried too far?” I asked. 


More Comfortable Seats and Attractive 
Floor Coverings Needed 


Car seats, for one thing,” replied G. S. promptly. 
Our mechanical department insists upon using its stand- 
ard seats. Yet there is no question but that different 
classes of service require different treatment in this 
respect. The commuter, for instance, is comfortable 
and pleased with a type of seat that is entirely unsuited 
for the longer runs, yet it seems almost impossible to 
get the mechanical department to acknowledge this and 


“The second of a series of interviews with officers of other departments 


eee 5 in a constructive way upon the possibilities of the mechanical 
ye ment, 
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Mechanical Department Can 
Help Sell Transportation* 


Railway Mechanical Engineer’ 





Operating officer insists more 
comfortable and convenient 
equipment will be big factor in 
building up passenger traffic 


to design seats which will afford the greatest possible 
comfort in the different classes of service. If the older 
standard seats are unsatisfactory, let’s discard them and 
get something better.” 

“What other things have you in mind that the me- 
chanical department can do?” 

“Something should be done about floor coverings,” 
replied G. S. “Except for carpeted floors, which, of 
course, are not suitable in most of our passenger service, 
I have never yet seen an attractive floor covering. Re- 
member, if you will, that the passengers must watch 
their step as they walk through the cars and that even 
while they are seated the floor is very much in evidence. 
Surely nflich can be done in brightening up the cars by 
providing more attractive floor coverings—and then 
keeping them clean! 

“Something must also be done about the awful toilet 
rooms in coaches,” continued G. S. “I realize perfectly 
well that this is not an easy task. I do know, however, 
that the public is becoming more and more discrimi- 
nating in this respect and that we can well afford to 
rebuild and refit the toilet rooms, if necessary, making 
them larger and more attracfive, and easier to keep clean 
and sanitary. 

Noise Must Be Reduced 


“You may be interested, also,” he said, “in the fact 
that by a rather strenuous educational campaign we have 
been able to greatly reduce the noise in passenger stations 
and on the trains. We have gone about as far as we 
can, however, until the mechanical department gets on 
the job and eliminates some of their noise-making con- 
traptions on the cars. I refer, for instance, to such 
things as rattling windows. There are also squeaky 
center plates, which in some instances cannot be lubri- 
cated without jacking the car up off the truck. Hard- 
riding side bearings can ruin a night’s rest. A little oil 
will go far toward eliminating squawking brake rigging. 
It is all nonsense to have footplates and diaphragms so 
designed that they will not operate quietly. Surely a 
trapdoor can be so designed that it will not make a racket 
when it is opened and closed. Squeaking doors are most 
annoying to some of the passengers; trainmen have 
found that a little soap on the hinges will relieve this 
difficulty. The signal-whistle operating valve inside of 
a passenger car is very disturbing to many people. Place 
it where it will prove less annoying, or use some other 


type of signal.” 
Air Conditioning Commended 


“What about air conditioning?” I asked. 

“Tt is wonderful,” replied G. S., “and in my opinion 
we must put it on all of our passenger equipment. While 
it adds much to the comfort of the traveler by main- 
taining an even temperature and controlling the hu- 
midity, it is also a great asset because the windows and 
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doors are kept closed, shutting out noise and dirt. We 
have got to come to air conditioning, even on short runs. 

“Another thing that is most annoying, and which we 
ought not to stand for, is smoke from locomotives. It 
is not at all necessary. I know that the enginemen are 
inclined to place the blame on the coal or the locomotive 
design and other operating conditions, but this is all 
nonsense. If the enginemen understand that smoke is 
driving away business (and their jobs depend on the 
business we get), they can operate the locomotives in 


Db. & H. Rebuilds 


such a way as to prevent it. I know, because I went 
over the road recently on a very difficult run; I was 
filthy at the end of the trip because of the smoke and 
cinders. Sometime later I made the same trip with no 
discomfort at all. In the interval the road foreman of 
engines had been on the job educating the enginemen 
as to what an important factor smoke elimination is in 
holding passenger business. The difficulty, of course, 
is to educate them to this fact, but when they once really 
get it, smoke should be a thing of the past.” 


Cars for Handling Cement 


HE transportation of cement whether in bulk or 
package requires that the class of car selected for 
loading shall be one that will insure full protection of 
contents against damage by moisture. Until recently the 
box car has been the only type of’ car utilized for this 
purpose. In fact, the box car is still extensively used 
and in the case of cement shipments it will usually be 
noted that the practice of sealing the door openings with 
heavy paper still prevails. This sealing, of course, is a 
precautionary step to prevent moisture from entering 
the car. * 

There has, however, been a growing demand for a 
type of car more adaptable to the improved methods 
of loading and unloading bulk cement. Certain advances 
made in the industrial field call for a car that will permit 
more convenient and efficient handling of contents both 
by the shipper and the user than the conventional box 
car affords. 

Cognizant of these requirements, the Delaware & 
Hudson undertook to provide equipment that would 
incorporate all the desirable features sought. Upon in- 
vestigation it was found that by adapting some of the 
55-ton all-steel hopper coal cars, the requirements of the 
cement traffic could be met. The accompanying photo- 
graph illustrates the car adapted for this purpose. 
Although these cars have been supplied primarily for 
transporting bulk cement they may be also used to ex- 





Rebuilt D. & H. hopper car with special roof and hoppers for bulk commodity service 


cellent advantage for such other commodities as clay, 
lime, sand, etc. A conversion program recently com- 
pleted has made available for this service twenty such 
cars. : 

Since protection against moisture is an obvious neces- 
sity particularly when the commodity to be shipped is 
cement, the character of roof construction had to be 
carefully considered. It may be of interest, therefore, 
to point out that these cars are equipped with a steel roof 
of special construction designed by the Hutchins Car 
Roofing Company. Each roof is provided with eight 
rectangular hatches, 2 ft. by 3 ft., to facilitate loading, 
which is usually performed by a blower system, and to 
afford suitable space for agitating the load, if necessary, 
when the cars are being unloaded. The discharge gates, 
of which there are four per car, are also of special de- 
sign and include several distinctive features. These 
gates were designed and furnished by the Wine Railway 
Appliance Company. Each gate has a weather shield to 
protect the door mechanism, and a slide, the latter being 
a novel means for breaking up the adhesion of the 
cement at the point of delivery. In other words, after 


“a car has.been loaded and is enroute to its destination 


the air is forced out as the cement settles with the result 

that the mass becomes quite compact, hence at the un- 

loading station it invariably is necessary to dislodge the 
(Concluded on page 325) 
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HE design of a modern, long wheelbase locomotive 
requires accurate determination of the clearance 
requirements to permit it to traverse short radius curves. 
The relationship between the locomotive running gear 
and the curved track may be determined graphically by 
various diagrammatic methods. Of these, the equal-scale 
layout, the Roy diagram, and the elliptic diagram have 
considerable merit and are extensively used. Their ac- 
curacy and limitations are evident to engineers familiar 
with their use and need not be discussed here. 

To analyze quickly and accurately the curving con- 
ditions of a locomotive, the author has developed the 
problem by determining the geometric relationship be- 
tween the center line of the locomotive and the center 
line of the curved track. 

A few of the important questions confronting the de- 
signer in considering the curving action of a locomotive, 
are: 

1. Is there adequate lateral motion between the driving 
axles and the frame; which, when combined with the 
curve gage widening, will permit the coupled wheelbase 
to traverse the curve? 

2. What are the clearances between the flanges of the 
various driving wheels and the rail? 

3. What are the maximum swings of the guiding and 
trailing trucks? 

These questions will be considered typical for this 
analysis. To determine all questions relating to the 
swing of trucks, it is necessary to locate the points of 
intersection of the center line of the locomotive with the 
center line of the track. 

A locomotive in traversing a curve, will tend to pro- 
ceed in a straight line until deflected by forces acting 
against the wheel flanges. This brings the leading driver 
flange against the outer rail, and we may assume that all 
lateral motion, here, is taken up. Simultaneously, an 
intermediate driver flange bears against the inner rail, 
taking up all lateral play at that point. Which one of 
the intermediate driver flanges contacts, depends on the 
number of coupled axles. If there are no flangeless 
drivers, we may consider, in the case of eight- and ten- 
coupled units, that the third inner driver flange bears 
against the rail. The assumption here is that the loco- 
motive is traversing its limiting curve, slowly, in the 
forward direction. For rearward operation, the rear 
driver is leading and the conditions are reversed. 

Let us consider, for example, an eight-coupled loco- 
motive traversing its limiting curve in forward opera- 
tion. Fig. 1 shows the relationship of the driving wheel- 
base to the track center line. The lateral motion at any 
driver is denoted by K with the subscript indicating the 
number of the driving axle. 

Hence for each axle: 


K =(normal flange play + gage widening + hub lateral + box lateral) per side. 
Now, let: 
VV represent the center line of the track curve. 
A” B’ represent the configuration of the center line of the locomotive on VV. 
1-1, 2-2, 3-3, 4-4 represent center lines of the Ist, 2nd, 3rd and 4th pairs of drivers. 


di, da, etc. =tangent deflections with respect to Q of the intersection of lines 1-1, 
2-2, etc., with VV. 


dq, dr, etc. tangent deflections with respect to Q of the points q, r, etc. 


_ Other dimensions and lines are self-explanatory. 
* Engineer, General Steel Castings Corp. 
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Geometrical Analysis of 
Locomotive Curving Action 





By W. E. Burdick* 


To obtain tangent deflections, we may use, with suf- 
ficient accuracy, the approximate formula: 


2R 


Where: 
d=tangent deflection 
C=half chord 


R =radius of curve 


All dimensions are in the same unit. 

Assume the driving wheel base to be placed on the 
curve with the locomotive center line at the front and 
rear axles intersecting the arc VV at A and B. 

Now move AB outward in the direction OQ a distance 
K, establishing the line A’ B’ such that BB’ = K,. 
A’ B’ intersects VV at q-andr. Hence: 


eo ee ere eer 


Now consider the wheel base to rotate about B’ as a 
center until the third driver flange contacts with the 


€ Loco. 


0 


Fig. 1—Diagram showing the position of the locomotive 
center line with respect to the center line of curved track 


inner rail and all lateral play is taken up at that point. 
The center line of the locomotive at the third driver 
will be deflected from A’ B’ a distance f, where: 


eS OTM RTE RD 
Let: 


inks Me eis ci Me ae 

e 
The line A” B’ therefore represents the location of the 
center line of the locomotive with respect to the center 
line of the curved track. A” B’ intersects VV at g 
and h. To determine the locations of these points, let 
us obtain equations for their tangent deflections from Q. 


For the point h: 


112 W—1 
dh = —— = dg + _ " Be ee oc ae lel wed nas eee 
2R 2 
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And for the point g: 


12? 
dg = — “4 +7 + a ie Pee ie eee 
2R 


Substituting the variable, +, for 1, and 1,, and taking 
as positive the direction to the right of O Q, equations 
(5) and (6) reduce to: 

x2 


bacenge ye tae W —x \p. 
R (3 ) 


From which: 








+ = - 7 
ee ee eT eS ed eee 
Hence: 
dp = —pR + V RG? R + 2.dq + Wo). noose cccs cess. ® 
be = GR — V Get R > 2de + Wed... oo sosceiccs. 00M 


Values for 1, and 7, may be readily obtained from (8) 
and (9) by the use of the slide rule. 
For the locomotive to pass the curve, the following 














Normal Pla 


Widening 





Hub = 
Lateral Box Motion 
Total =K (Per Side) 





ea 
ee 





rail. This will establish the points of intersection of the 
locomotive and track centerlines for rearward operation. 

To find the maximum deflection angle of the tender, 
determine the swings of the front and rear trucks with 
respect to the chord of the locomotive in rearward 
motion. The difference of these swings divided by the 
truck span of the tender will give the sine of the de- 
flection angle. 

Having oriented the center line of the locomotive, 
with the center line of the curved track, it is possible 
now to determine, by use of tangent deflections and 
simple triangulation, the following items: 

1. The curving operation of, and the location of the 
hinge in articulated locomotives : 

2. Lateral motion requirements for four-wheel trailer 
trucks. 

3. Conditions arising with the coupled wheel base on 
a curve and trailing or engine truck on a tangent track. 

4. Draw bar angularity between engine and tender. 


(a) 


(b) 


(c) 


Fig. 2—Position of 2-10-2 type locomotive on a 16-deg. curve 


relationship must hold: 
Ka > AA” 


Now: 
AA” = d4 — dq — Wp 
Hence, for the locomotive to ate the curve: 
Ka > d4 — dq — Wp.. cease a balke ka ase me Oe . (10) 
Likewise, to determine the clearance, t,, at the second 
driver : 
FT ol eT ere ee Peer Ty es | 
The maximum swing of the engine truck occurs in 
forward operation. Construct O Z perpendicular to, 
and bisecting the chord g h. Denoting by D the tangent 
deflections with respect to Z, the swing Sr , of the engine 
truck front axle is: 





are carn asm Dig hie. 5 nk iw iste ohn wh cto ns us been ves cetwnce aklap 
and for the rear axle: 
5 Sr = Dr — Dn — Ket.. ; ed .. (13) 
Hence, the swing, Ser ¢ of the engine “truck. center : 
Set = Sr + Sr......... Shah RARE A aince> Ceres Ons ..(14) 
2 


Trailer Truck Swing 
To find the maximum swing of the trailing truck, pro- 
ceed as above, but place the rear driver flange against the 
outer rail and the second driver flange against the inner 
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Care should be taken to indicate all dimensions with 
their proper sign. 

Since the formulae given above are based on the equa- 
tion (1): 

Penile 
2R 

the accuracy of the results will vary as the accuracy of 
that equation. For practical application, this accuracy 
lies within the limits of ordinary engineering tolerances. 

The following example will illustrate the foregoing: 

Figure 2(a) shows the wheel arrangement of a 2-10-2 
type locomotive. Beneath each wheel are shown the 
various elements comprising the lateral play per side 
of the locomotive or truck center line with respect to 
the track center line. Fig. 2(b) indicates the relative 
position of the center lines in forward motion, and 
2(c), the position in rearward motion. The locomotive 
is designed for 16 deg. operation. 

For forward motion— 

From eq. (1): 

di = 2.08, dz = 0.52, ds = 0, dg = 0.52, ds = 2.08. 


From eq. (2): 


dq = di — Ki 
dq = 2.08 —1# 
dg = 0.39 


From eq. (3): 
f = K3 +d3 — dq 
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f=— +0 —0.39 
32 


f = 0.52 
From eq. (4): 


ps=-— 
134 
p = 00388 


From eqs. (8) and (9): 

1; = —.00388 x 4308 + V/4308 (.003882 x 4308 + 2 x 0.39 + 268.0038) 

11 = —16.72 + 90.11 

11 = 73.39 in. 

12 = — 16.72 —90.11 

12 = — 106.83 in. 

To see if the locomotive will pass the curve, apply 
eq. (10): 


Ks > ds — dq — Wp 





0.91 > 2.08 — 0.39 — 268 X .00388 


0.91 > 0.65 

Therefore the locomotive will pass the curve. 

The clearance at the second driver, from eq. (11): 
t2 = K2 + d2—jp —da 

t2 = 0.78 + 0.52 — 67 X .00388 — 0.39 

t2 = .65 in. 


For the swing of the engine truck: 
Set = Det — Dn — Ker 

SET = 8.01 — 0.94 —0.78 

Set = 6.29 in. 


For rearward operation: 
dq = 2.08 — 0.91 

dq = 1.17 

f = 0.91 —1.17 


f’ = — 0.26 
0.26 

p’ = — — = — OM. 
134 





1; = .00194 XK 4308 5 V 4308 (091942 K 4393 +2 K 1.17 — 268 x .00194 
11 = 8.36 + 88.94 

1, = 97.30 in. 

12 = 8.36 — 88.94 

12 = — 80.58 in. 


Here, of course, 1, is measured toward the rear driver 
and 1, toward the front driver. 
For the swing of the trailer truck: 
Str = D’tt — D’n —Ktt 
= 7.35 — 92 —.78 
= 5.65 
A complete treatment of the question of locomotive 
curving action lies beyond the scope of this article. 
However, it appears that many related problems may 
be expedited by this method. 


Fifteen-Year-Old Locomotives 
Replaced by Modern Power 


S an example of a modern motive power policy, 
A the Austrian Federal Railways are retiring a class 
of power that has been one of the most successful in 
service in order to take advantage of more modern 
developments in locomotive design. The illustration ac- 
companying this article shows one of the Series 310 
passenger locomotives designed by K. Goelsdorf and the 
Vienna Locomotive Works as the world’s first passenger 
locomotive utilizing a four-wheeled trailer truck. One 
hundred of this type were built between 1912 and 1918, 
and at the time of its appearance the Series 310 was one 
of the most powerful locomotives in Europe and handled 
such trains as the Orient Express until the introduction 
of the more modern 2-8-4 types about 1929. These 
latter type locomotives were described in the May, 1930, 


od 





Excessive maintenance costs of 


2-8-4. passenger locomotives 
built between 1912 and 1918 
responsible for replacement 


issue of the Railway Mechanical Engineer, page 256. 

The Series 310 carried a steam pressure of 228 Ib. 
per sq. in. and were equipped with superheaters and 
feedwater heaters. They are now being scrapped as 
they come due for general repairs because of their 
excessive maintenance cost as compared with the later 
design. 


f 
3 
e. 





Austrian Federal Railways 2-8-4 locomotive that is now being scrapped 
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Principles in the Design of 
Locomotive Spring Rigging 


OCOMOTIVE spring rigging as used in American 
practice is a means of providing a flexible but 
stable support for the locomotive, which will allow at 
the same time, an opportunity for the distribution of 
weight to the best advantage conditions will permit. On 
any locomotive there should not be more nor less than 
three separate systems or groups of springs connected 
by equalizers, each system giving a point of resultant 
support. These systems should be so arranged that the 
resultant supports must form a triangle, herein called the 
resultant support triangle. The three systems are usu- 
ally : 
1—The front-spring system: The springs on both sides of 
the locomotive included in this system are cross-equalized 
in order to bring the resultant in a vertical central longi- 
tudinal plane of the locomotive. 
2—The left-rear spring system: This system connects those 
springs on the left side of the locomotive not included in 
the front system. 
3—The right-rear system: This system connects those 
springs on the right side of the locomotive not included in 
the front system. The position of the resultant of each 
system is determined by the proportions of the equalizers. 
In Fig. 1, which is a sketch of the spring rigging of a 
4-6-2 type locomotive, A, B, and C represent the re- 
sultant supports of the front, left-rear and right-rear 
spring systems respectively, and are connected by lines 
giving the resultant support triangle Ad B C. If the sides 
of this resultant support triangle are too close to the 
center of gravity of the spring supported load, G in Fig. 
1, the locomotive will be unstable. Under no circum- 
stances should the two rear systems be cross-equalized, 





By Kenneth F. MeCall 


A discussion of some of the 
fundamental principles in the 
design of the spring rigging 


for steam locomotives 


where R, is the distance of the resultant from the trailing 
axle, and R, is the distance the resultant of the spring 
system lies from a longitudinal axis drawn through the 
centers of the driving-wheel springs. 

The intersection of a line drawn parallel to, and at a 
distance R, from, the center line of the trailing axle, 
with that of another drawn parallel to, and at a distance 
R, from, the longitudinal axis through the driving-wheel 
springs, will determine the point of resultant support of 
that spring system. 


Effect of Drawbar Pull 


When a locomotive draws its train the rail reaction 
and drawbar pull produce a force couple which relieves 
the load from the front resultant and places it on the 
rear resultants. Similarly the effect of pushing will show 
an opposite but probably greater shift by reason of the 
buffing plates being placed higher than the drawbar. 
Fig. 2 is a force diagram showing the action that takes 
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Fig. 1 


for then the resultant support triangle would become a 
straight line and the locomotive would list to the heavier 
side. On the other hand, if the distribution of the 
weight for more than three supports is perfect on level 
track it is thrown out of adjustment on uneven track. 
The position of the resultant of the spring rigging in 
Fig. 1 can be determined by the following formulas: 


Db bd bdf 
—+(D+E) —+(D+E+F)— 
c ce ceg 





R,= eee eee eee eeeee (1) 
b bd bdf 
1+-+—+— 
c ce ceg 
a 
ES ere eer nee (2) 
b bd bdf 
b¢-b—4+— 
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place. The magnitude of this shift can be found from 
the following formula: 


where F, is the shift in the load, 
F is the drawbar-pull or buff, . 4 
y the height of the drawbar or buffing plates above the rail, an 
x is the longitudinal distance between the front and rear resultants. 


From the foregoing it would seem unwise to put t00 
many driving wheels in the front system for two reasons: 


1—The sides of the resultant-support triangle will lie t0° 
close to the center of gravity, causing the locomotive to 
be unstable. 

2—There is a loss of weiglit on the front system when 4 
locomotive pulls its train. 


The second reason is not so important on the older. 
locomotives as it is on those built within the last tw 
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years, because most of the latter have been built with a 
rather low factor of adhesion. This factor is further 
reduced when the driving tires are turned and the cylin- 
ders rebored. It is important, therefore, that the spring 
rigging shall be so designed that when a locomotive 
pulls its train the loss of weight on the drivers will be 
a minimum. 


Details of Spring-Rigging Design 


The various members of a spring system should be 
so designed that there will be no change in the distri- 
bution of weight for any reasonable distortion of the 





Table I—Explanation and Dimensions of Diagrams 
Shown in Fig. 1 


A—Resultant of spring rigging of lead truck. 
B—Resultant of left rear-spring system }B ini 

C—Resultant of right rear-spring system hi 

D—112 in. 

E—76 in. 

F—81 in. 

G—Center of gravity of spring supported load. 

H—Longitudinal distance between the front and rear resultants. 
X—Longitudinal distance between the rear resultants and center of 

ravity. 
(H-X)—Longitudinal distance between the front resultant and center of 
gravity. 
J—92.5 in. 
R,—Longitudinal distance of the rear resultants from the X-X axis. 
R-—Horizontal distance of the rear resultants from the Y-Y axis. 
X-X—An axis passed through the center of the trailing wheels. 
Y-Y—An axis passed longitudinally through the driving springs. 

b—36% in. 

c—33% in. 

d—17¥% in. 

e—17¥% in. 

f—20 in. 

g—z20 in. 
Rr—Rear resultants. 
Rf—Front resultant. 





system, such as tilting of the springs and equalizers. 
This condition can be met only if all the members are 
designed so that they are, or have the same effect as, 
straight-arm equalizers. 

If the lever in Fig. 3, which represents a straight-arm 
equalizer, were inclined at any angle as shown by the 
broken lines, the load distribution would not be changed 
because the moment arms will always maintain a con- 





Table II 
7” L’d’g_=‘ Fron Main Back Equalz’d Equalz’d 
Weights tr’k. dr. dr. dr. Trailer wt. wt. 
F : on rear on front 
Wt. at rail, Ib...44,000 48,200 51,600 48,200 43,000 ...... ..... 


Dead wt., lb..... 5,750 9,400 12,800 9,400 7,370 ...... ..... 
Equalz’d wt., Ib..38,250 38,800 38,800 38,800 35,630 152,030 38,250 


iit 





stant ratio. Unfortunately this is not true of the V-type 
equalizer, which is represented by Fig. 4. If this type 
of equalizer is rotated through any angle such as shown 
by the broken lines, it can be seen that the arms of the 
equalizer do not make the same angle with the horizontal. 
The ratio of the moment arms of a V-type equalizer is 
a variable one, varying as the product of the lengths 
of the equalizer arms and the cosines of the angles 
these arms make with the horizontal. 

In any spring system the springs also act as equalizers, 
therefore, it is important that they act as straight arm 
equalizers. Any lever is a straight-arm lever if a straight 
line can be drawn through the two points of load appli- 
‘ation and the point about which the lever is rotating. 

hen, if the center of the radius of the spring band lies 
on a line connecting the two points of load application, 
the spring will act as a straight-arm equalizer. 

NVhen designing spring rigging it sometimes becomes 
necessary, because of clearance limitations, to incorpor- 
ate into a system equalizers resting on the driving boxes. 

his type of equalizer should be avoided whenever pos- 
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sible because it has the defects of the V-type equalizer. 
Fig. 5 is a sketch of one of these equalizers, in which 
A B is the straight line connecting the two points of 
load application. According to the sketch, the point about 
which the equalizer rotates lies outside the straight line 
A B, therefore, the equalizer acts as a V-type equalizer. 
Computations based on the preceding statements and 
formulas are as follows: 

In Fig. 1 is a sketch of the spring rigging of a 4-6-2 
type locomotive, the explanation and dimensions for 
which are given in Table I. 

By formula (1) the resultants of the rear systems lie 

112x 36.75 188% 36.75 269 x 36.75 
3375. 33.75. ~S«S 3.075 


36.75 36.75 36.75 


+ + + 
33.75 33.75 33.75 
619.1 
=——= 145.2 in. from the X-X axis........c..ee0% (4) 
4.27 








Obviously the resultant of the spring rigging of the 
lead truck lies at the center oi the center pin. Then by 
using the weights given in Table II, the center of gravity 
of the spring supported load of the locomotive will be: 

















Rr 6 R¢ 
----- 145.2" --——-Ae--X~—-4e---(216.3"-X')---- > 
K--—— (H-X)----—- > 
v 
190,280 Lb. 
Tw a 
k-—--——-—— 216.3 -----——- > 
152,030 Lb. 
ee nena mes —361,5------—— 
38,250 Lb. 


152,030x = 38,250 (H — x) 
152,030x = 38,250 (216.3 — x) 


38,250 x 216.3 


190,280 
sultants, or 172.9 in. from the front resultant. . (5) 


In the formula (1) the ratios 
bbd _ bdf 


“eee 
ec ce ceg 


are the ratios of the weights on each individual pair of 
drivers to the weight on the trailing wheels. If these 
ratios were multiplied by the weight on the trailers, 
their products would be the weight on each pair of 
drivers respectively. 
Then, if the weight on the trailers is x, the weight 

on the No. 3 drivers would be 

36.75x 

33.75 


the weight on the No. 2 drivers would be 


36.75x 
Rie. ic. wee one (7) 
33.75 


and the weight on the No. 1 drivers would be 


= 43.4 in. from the rear re- 


mt ADDR. 6.65.65% Renciswed sev beasee (6) 











33.75 
The above calculations were made on the supposition 
that the spring rigging was not only level but that the 
workmanship was accurate. 
Now suppose that on this locomotive the main driving 
spring bands were one inch to the rear off-center. By 
formula (1) the resultants of the rear systems lie— 








112 x 36.75 36.75 36.75 19.5 36.75 19.5 
——_— +188] ——+ x — 9x —— x — 
33.75 33.75 33.75 21.5 33.75 21.5 
2 2 
R= 
36.75 36.75 36.75 19.5 36.75 19.5 
1 +—— + —— + —— x — + — x — 
33.75 33.75 33.75 21.5 33.75 21.5 
2 2 
581.1 : 
=—— = 141.2 in. from the x-X axiS.......cccccccesessescces (9) 
4.114 
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That is, the rear resultants lie farther from the center 
of gravity. Hence, there is less weight on the resultants 
and a corresponding increase on the lead truck. 

The respective loads on these resultants can be calcu- 
lated in the same manner as in formula (5). Then there 
are: 

220.3 x = 47.4 x 190,280 
47.4 x 190,280 


x= 








= 40,940 Ib. on the front re- 











220.3 
sultant and 149,340 Ib. on the rear resultants..... (10) 

Rr G R 
' 

a | a | a [72.9-—-—--- > 

190,280 Lb. 
¢-——----—— 220,3~---------= > 
149,340 Lb. by equation (10) 
2-----------—----- 361.5-—---- —----—-> . 
40,940 Lb.by equation (10) 


The weights on the respective wheels of the rear 
resultants, are found by using the ratios in formula (1) 
in the same manner as in equations (6), (7) and (8), 





Load 
Rr Rr, + Fi 


Normal 
of R¢ 


An increase of 735 Ib. on the third pair of drivers. 
A decrease of 1,116 lb. on the secon ir of drivers. 
A decrease of 2,968 Ib. on the first pair of drivers. 
A total decrease in weight on the drivers of 3,349 Ib. 


Wear and tear, and back shop repairs in a great many 
cases result in a cocked spring rigging. As has been 
previously stated, if all the parts of the spring rigging 
are of the straight-arm type, no harm would be done as 
far as equalization was concerned. However, if the loco- 
motive was equipped with V-type equalizers, the equal- 
ization would be considerably disturbed. 

Suppose V-type equalizers were substituted for 
straight-arm equalizers on the engine we have been dis- 
cussing. These equalizers have a 7-in. offset, which 
seems to be a rather common offset for V-type equal- 
izers. The locomotive is 2 in. higher at the lead truck 
than the back end. This last dimension is quite common 
for the class of locomotive under discussion. 

This spring rigging was drawn accurately to scale, 
with the frame raised 2 in. high at the lead truck, and 
the spring rigging drawn to suit. The springs were 
considered to be properly designed, so that the results 
will show clearly the influence the V-type equalizer has 


Fy 


Rf 


Fig. 2 


the numerical values for which will now be found in (9). 
We are letting x represent the weight on the trailing 
wheels. 


ee Um I CENII BB in oo 0:5 0. 0'K-0'.0:0.6'0.5.0.0.0.0.0:00.6.68 eee Fe 

hen the weight on the No. 3 driver is.........+..+0.000: 1.089x....(12) 
And the weight on the No. 2 driver is......-ceecscecceees 1.038x....(13) 
And the weight on the No. 1 driver is.........eseeseeeees -987x....(14) 


The sum of the above expressions is the weight on 
the rear resultants in terms of the load on the trailer. 
Equating this sum to the known total weight found in 
(10) and solving for x the actual load on the trailer 


, Seat are 7 soe wh 
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Fig. 3 


will be known; hence, the load on each pair of wheels 
can be worked out by equations (12), (13) and (14), 
respectively. The load on the trailer is 

x + 1.089x + 1.038x + .987x = 149,340 


149,340 
x= 





= 36,304 Ib. ......... (15) 


4.114 

By equations (12), (13), and (14) the loads on the 
No. 3 drivers, No. 2 drivers, and No. 1 drivers are 
respectively as follows: 


Aree 1.089x = 1.089 x 36,304 = 39,535 Ib. 
On - NG. Be 00cc0 1.038x = 1.038 x 36,304 = 37,684 Ib. 
RONEN Bec ceges -987x= .987 x 36,304 = 35,832 Ib. 


The net change in the equalization to the normal is: 


An increase of 2,690 lb. on the lead truck. 
An increase of 674 lb. on the trailer truck. 
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on equalization. The resulting sketch, Fig. 8, showed a 
badly cocked rigging, the back end of the rear driving- 
spring equalizer scaling 5% in. higher than its front end, 
and the back end of the front driving-spring equalizer 
scaling 4%4 in. higher than its front end. Therefore, the 
ratios of the moment arms have been considerably altered 





as in Fig. 4, which means a redistribution of the weight. 
Scaling from the above described sketch, the values of 
d, e, f and g in Fig. 1 become 16.32 in., 18.4 in., 19.28 in. 
and 20.64 in., respectively. 
Substituting these values in formula (1), the reaf 


resultants, R, lie— | 
112 x 36.75 188 Xx 36.75x 16.32 269 x 36.75 x 16.32 x 19.28 


33.75. 33.75% 18.4 33.75 x 18.4% 20.64 
36.75 36.75X16.32 36.75 x 16.32 x 19.28 
"33.75 33.75x18.4 | 33.75x 18.4 x 20.64 
121.95 + 181.58 + 242.78 
~ 1+ 1.089 + .9658 + .9022 
The loads on the respective’ resultants, calculated in 
the same manner as in (5), are: 














= 138.06 in. from the trailer......-.- (16) 
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Rr 














----- [38.06=———-2--50,54*--2<---— [12.35 --—---> 
-—-—— — 1--222.89-———-—-—- 
/90,280Lb. 
147,130 Lb. by equation (17) 
------—-----—- 361,§----—-—--—————-—-» 
43,/46Lb. by equation (!7) 


222.89 x = 190,280 x 50.54 


190,280 x 50.54 
x = ——————- = 43,146 Ib: on the first resultant 


222.89 
and 147,130 lb. on the rear resultants.............. (17) 

The weights on the respective wheels of the rear 
systems are found by using the ratios in formula (1) 
in the same manner as in (6), (7), and (8), the numeri- 











Fig. 5 


cal values for which will now be found in (16). We are, 
letting # represent the weight on the trailing wheels: 


be Sees ee Sisockae? 
Weight on the No. 3 iriver i8..0:.0.005.500ccececeess 1.089x....(19) 
Weight on the No. 2 driver iS........cccsceecceee -9658x....(20) 
Weight on the No. 1 driver is.........ccccccccces -9022x..<.(21) 


The weight on the trailers x is found in the same 
manner as in (15). 
x + 1.089x + .9658x + .9022x = 147,130 


147,130 
037,288. TH ....... (22) 
957 





x= 


_ Then the weight on each pair of drivers is found as 
in (12), (13) and (14) and is 


ING. Seciscecie 1.089x = 1.089 x 37,180 = 40,490 Ib. 
INO. 2. 0.00000 -9658x = .9658 x 37,180 = 35,910 Ib. 
No. 1.....+. .9022x = .9022 x 37,180 = 33,550 Ib. 


The net change in the equalization from the normal is: 


Ani increase of 4,896 Ih. on the lead truck. 
An increase of 1,554 Ib. on the trailer truck. 
An increase of 1,692 Ib. on the No. 3 drivers. 
A decrease of 2,888 Ib. on the No. 2 drivers. 
A decrease of 5,253 lb. on the No. 1 drivers, 
A total decrease in weight on drivers of 6,449 Ib. 
Attempts have been made to level a locomotive by 
shifting the fulcrum pin in the trailing-truck equalizer. 
Suppose the locomotive under discussion is high at the 
front end, and that all the spring rigging is of the 
straight-arm type. An attempt to level the locomotive is 
made by inserting the fulcrum pin in the rear hole of the 
trailing equalizer. Then the values for b and c in Fig. 1 
become 3234 in. and 3734 in. respectively. 


By formula (1) the resultant R now is: 
112x 32.75 188X32.75 269x 32.75 
+ + 
37.75 37.75 37.75 
32.78 32.75 32.75 
1 ta tt er te 
37.78 37.75 37.75 
97.16 + 163.09 + 233.36 
3.6025 








= 137 in. from the trailer... (23) 





The loads on each resultant found as in (5) are: 
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v 
190,280 Lb. 








43,734 Lb. by equation (24) 


224.5x = 190,280 x 51.6 
190,280 x 51.6 
224.5 
on the front resultant or leading truck and 146,546 Ib. 
on the rear resultants. — 
The load on each pair of wheels is: 


ea re 40,687 Ib. 
On each pair of drivers...... 35,296 lb. 


These loads were found as in equations (6), (7), (8), 
(15), (12), (13), and (14). The net changes in equal- 
ization, from the normal are: 


An increase of 5,484 Ib. on the lead truck. 

An increase of 5,057 Ib. on the trailing truck. 

A decrease of 3,504 Ib. on each pair of drivers. 

A total decrease in weight on the drivers of 10,512 Ib. 


Therefore, from the above, it would not be good 
practice to attempt to level the locomotive by moving 
the fulcrum pin, because it destroys the proper weight 
distribution. 

If a locomotive is low in back, increasing the camber 
of the trailing spring will raise the back only a slight 
amount and will tilt the spring rigging. 


= 43,734 Ib. .....ceececeee (24) 























E 

BP—————-~—___ 

18) 

van a 
The triangles DEF and MNL are similar, therefore 
f d 
b atbte 
Fig. 6 


Suppose the locomotive under discussion is 2 in. low 
at the cab bracket, which is 74 in. from the trailer, and 
that trailer springs are applied that have had their 
camber increased 2 in. above the normal. All other parts 
of the spring rigging are correct. 

If we let x represent the weight on the trailer truck, 
and if the camber of the springs is increased by 2 in., 
then the work done in lifting this load is 2x inch pounds. 
The expression for the total load on the rear resultants 
in terms of the load on the trailer is 4.27% by equation 
(4). Then, the whole load on the rear resultants was 
lifted a distance y. Then the work done in lifting the 
resultants is 4.27 * y inch pounds. 

Equating the work done in each case and solving for y: 








4.27x y = 2x 
2x 2 
y= Em cece ccc ccendccccce (25) 
4.27x 4.27 in. 


it is found that the resultants have been raised is in. 


The rear resultants lie 216.3 in. from the front result- 
ant and the cab bracket lies 435.5 in. from the front 
resultant. Letting z represent the amount the locomotive 
is raised at the cab bracket, then by proportion: 

435.5 z 


216.3 2+ 4.27 


2 
— x 435.5 
4.27 , 
=.9431 in. or about "5/i¢ in.....-+20+- (26) 















The trailing springs of this locomotive are 56 in. long, 
the back ends of which are 46 in. from the cab bracket. 
If the back end is 2 in. low, then by proportion the back 
ends of the trailer springs are 125.2 in. low, calculated 





as in (26) 
435.5 389.5 
2 x 
389.5 x 2 
= = 1.784 in. or 1°5/ge in. (approx.) ........- 27) 
435.5 


Therefore, the front end of the spring is ‘25, in. 
higher than the normal, or, the front end of ti. spring 
is 3%. in. higher than the back end. 

In (26) it was found that increasing the camber of the 





Substituting in the above formula the values given 
in th« preceding paragraphs: 
2x 216.3 432.6 
f= 719.24 21634665 502 
- about % in., which is the size washer, or amount of 
inaterial that must come out to level the locomotive. 
The formula above would be for use in an engine- 
house where time cannot be given to matching or turn- 
ing down wheels. However, in the back shop, where 
time can be given to these things, the proper length of 
the center pin can be determined before the locomotive 
is wheeled, so that after wheeling the locomotive will 
sit level. 
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B+C+D=F+E+A 
Fig. 7 


trailing springs 2 in. raised the back end of the loco- 
motive .943]1 in. ; i.e., the back end was still low by 1.0569 
in. Then, as in (26) or (27), when the camber was 
increased 2 in., the back end of the spring was raised 
843 in.; i.e., the back end was still low by .941 in. 
However, the center of the spring has in effect been 
raised 2 in., due to the increased camber. This increase, 
added to the amount the back end is lacking for proper 
height, shows that the back end of the spring is 2.941 
in. lower than its center, or, in other words, the front end 
of the spring is 5.882 in. (5% in. approx.) higher than 
its back end. The rest of the spring rigging would be 
tilted to a corresponding degree. 

Then it is evident that the above is not the correct 
way to level the locomotive because the back end is raised 
only a fraction of the increased camber and the spring 
rigging is badly cocked. The correct way to level the 
locomotive would be to remove or apply washers of the 
correct thickness at the center pin of the lead truck. 

In this case, suppose the back of the locomotive at 
the cab bracket is two inches. lower than the front 
bumper beam. The distance from the cab bracket to 


In Fig. 7, B is the height of the center casting, 4 is 
the difference between the bottom of the saddle and the 
center of the drive wheels, C is the distance from the 
center of the lead wheels to the top surface of the cradle, 
D is the radius of the lead wheels, E is the radius of 
the driving-wheel centers, and F is the thickness of the 
driving-wheel tires. 

Then, F+}E+A=D+B+C 
B=E+A-C-(D-F) 

If the center casting measures more than the calcu- 
lated value B, then some stock must be machined off. If 
the casting measures less than B, then a washer of the 
correct thickness should be put on the cradle. 

If the difference in diameters between the trailers 
and the drivers becomes more than the print calls for, the 
spring rigging can be leveled by inserting a shim of the 
correct thickness under the spring band. If the opposite 
is the case the spring rigging may be leveled by inserting 
thinner keys at each end of the spring. 

In recent years the tendency in locomotive design has 
been to increase tractive force without increasing the 
weight on drivers any more than absolutely necessary. 
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Fig. 8—Effect of inclined v-type equalizers 


the rear resultants is 219.2 in.; from the rear resultants 
to the front resultant, 216.3 in., and from the front 
resultant to the front bumper beam 66% in. 

In Fig. 6 d is the difference in height between the 
back and front ends of the locomotive, f is the distance 
the front resultant must be lowered in order to level 
the locomotive, and a, b, and c are longitudinal dimen- 
sions as described in the preceding paragraph. 

Since f is the distance the front resultant must be 
lowered, it is also the thickness of the washer to be 
removed. Then in Fig. 6 and by proportion: 

ee 





b atbtc 


db 
f= 
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This has resulted in a low factor of adhesion which is 
further reduced when the cylinders are rebored and the 
tires turned down. To make the condition worse many 
locomotives of the four-wheel-trailer type do not have 
the spring rigging of this unit connected to the spring 
rigging of the driving-wheels. 

This will cause a transfer of weight from the front 
resultant to the rear resultants when a drawbar pull is 
exerted, the action of which is shown in Fig. 2. 

The factor of adhesion of a 2-8-4 type locomotive 
having an average tractive force of 69,400 Ib. with 
250,200 Ib. on the drivers is 

250,200 - 
or 3.6 
69,400 
(Concluded on page 325) 
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The Preparation of 
Car Journal Bearings 


HE first few hours of operation is the most critical 

period in the life of a friction bearing and it is 
during this period that it is customary to restrict the 
loads and speeds until the bearing has had an opportunity 
to break in and to adapt the surface of the journal or 
shaft to the bearing surface. Upon the degree to which 
this breaking in is successfully accomplished usually 
depends the life and efficiency of the bearing. 

To insure a quick termination and successful operation 
of this break-in period broaching, scraping, grinding, 
fitting and other methods of carefully preparing the 
journal and bearing surface are carried out in preparing 
the bearing for service. 

Many comparisons of other types of bearings with 





1 2 3 


Fig. 1—Standard 5%%-in. by 10-in. A. R. A. bearings as 
received from manufacturer unbroached 


the standard railroad journal bearing, that have resulted 
unfavorably to the latter, have been predicated on the 
premise that the standard journal bearing was advanced 
and maintained to its highest possible standard. This 
has never been the case. One important feature is that 
of initial preparation of the bearing. The railroad 
journal bearing, and particularly the car journal bearing, 
cannot be subjected to a controlled condition of re- 
stricted load or speed. Immediately on its application, 
it must take its place with bearings which have had long 
periods of previous operation on the same unit of equip- 
ment. Therefore, instead of no preparation at all, or 
a very superficial preparation, the railroad car journal 
bearing should be adequately prepared, since its satis- 
factory operation is of primary importance and the 
requirements of service severe. 

The practice of broaching car journal bearings by the 
manufacturer or the user has been quite general. How- 
ever, the economy or justification for this operation has 
been open to question, in view of the fact that many 
bearings so prepared fail during the initial service period. 
In some cases this has led to abandoning broaching and 
applying rough bearings directly to the journal. Un- 
fortunately, a distinction has never been made between 
the service results of~ bearings -unbroached, bearings 
improperly broached, and bearings properly broached. 
Obviously, until such performance data were available, 
any conclusions as to the merits of broaching car journal 

earings or not broaching, and any performance of the 
Car journal bearing with any other bearings, has been 
founded on false assumptions. 

Recognizing the above conditions a prolonged study 
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Tests indicate the possibility of 
reducing initial friction from 
50 to 90 per cent by special 
methods of broaching 


of broaching, as the practice influenced the performance 
of car journal bearings, has been in progress in the 
test plant of the Railway Service and Supply Corpora- 
tion, Indianapolis, Ind. The results of the study may 
be crystallized by the performance of three bearings 
selected at random from a lot of one hundred new 
bearings. 

Fig. 1 shows these three 5%4-in. by 10-in. A.R.A. 


3 


Fig. 2—The same bearings after the first test, showing the 
condition of bearing surfaces causing excessive heating 


bearings as received from the manufacturer unbroached. 
Fig. 2 represents the same bearings, after being sub- 
jected to operation under a total load of 16,375 Ib.; 
bearing No. 1 operating for 19 min. at 30 m.p.h. ; bearing 
No. 2 operating for 26 min. at 30 m.p.h; and bearing 
No. 3 operating for 30 min. at 30 m.p.h. and 9 min. at 
20 m.p.h. These bearings were removed because of ex- 


E 








Fig. 3—After the failure of the first test the bearings were 
rebroached in the usual manner 


cessive heat and wiping of the journal lining, temper- 
atures of the bearings at the end of the periods of service 
being approximately 380 deg. During this period of 
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from 7.94 lb. per ton to 9.74 Ib. 

Fig. 3 represents the same three bearings after the 
first test, broached in the usual manner. The bearings 
were again subjected to the same conditions of load 


Fig. 4—Condition of the bearings on removal after the 
second test 


and the same speeds. Bearing No. 1 failed after running 
30 min. at 30 m.p.h and 10 min. at 20 m.p.h. Bearing 
No. 2 failed after running 30 min. at 30 m.p.h. and 5 

























Fig. 5—After the second failure the bearings were 
rebroached with special equipment 






min. at 20 m.p.h. Bearing No. 3 failed after running 
30 min. at 30 m.p.h. and 3 min. at 20 m.p.h. The maxi- 
mum period of service obtained from these bearings was 


Fig. 6—This shows the condition of the bearings after 
the third broaching and operation for three hours 





40 min. At the time of failure the bearings had reached 
a temperature of approximately 380 deg. F. The effect 
of this standard method of broaching gave frictional 
resistance during the interval of operation from 5.21 
Ib. per ton to 10.8 Ib. per ton. The bearings on removal 
showing the bearing surface are illustrated by Fig. 4. 













operation the bearings showed a frictional resistance of. 
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The same three bearings were again broached by a 
special method, their appearance being illustrated by 
Fig. 5. Again under the same conditions of load and 
speed, these bearings were put in operation. Bearing 





Fig. 7—Position of the bearing in the special 
broaching chuck 


No. 1, as was also the case with bearings No. 2 and 
3, ran for 30 min. at 30 m.p.h., 30 min. at 20 m.p.h. 
and 120 min. at 50 m.p.h. At the end of three hours 
the maximum temperature of these bearings was ap- 
proximately 200 to 220 deg. The frictional resistances 
recorded for this period ranged from .87 to 2.73 lb. 
per ton. On removal, the bearing surfaces of bearings 
1, 2, and 3 had the appearance of the bearings shown 
in Fig. 6. 
Summary of Results 

To sum up the performance, the operation of bear- 


RE aay: 


Fig. 8—The front of the special broaching machine 
showing the cutter 
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ing No. 3 may be considered as typical : 


Lenctu or Runninc TIME 





Standard , 

Speed, m.p.h. Unbroached broached Special broached 

30 30 min. 30 min. 30 min. 

20 9 min. 3 min. 30 min. 

ye 8 _—d (laa ~~ ip eee 120 min. 
Total time ....e0. 39 min. 33 min. 180 min. (Test stopped) 

Temperature, Dec. F., Crown oF BEARING 

30 290 321 112 

20 370 380 121 

50 ue see 207 

Averace Resistance, La. per Ton 

30 5.96 5.42 2.36 

20 9.74 10.88 0.87 

50 eae oba0 1.38 


The great improvement in the performance of bear- 
ing No. 3 in the last test, which was duplicated by bear- 
ings No. 1 and 2, would suggest that considerable ex- 
pense would be involved to produce such results on all 
bearings. Fortunately, the final broaching of bearings 
No. 1, 2 and 3 was performed at no more expense than 
is incurred in the standard method of broaching journal 
bearings. 


Method of Broaching Bearings 


The method by which the bearings in the last test 
were broached is quite evidently one that might be 
described as a typical, adequate and proper method. This 
method of broaching consists in placing the bearing face 
up in a special chucking arrangement shown in Fig. 7 
which insures that the bearing surface will be broached 
parallel to the back. The bearing is also broached on 
its exact center. A comparison of conditions of the 
bearing after service, as shown by a comparison of Fig. 
2, 4, and 6, indicates the effect-upon the bearing sur- 
face of this method of broaching, as compared to the 
others. The bearing in this chuck is mounted in a 
broaching machine, which is illustrated in Figs. 8 and 
9, The carriage supporting the chuck and its con- 
tained load is moved by a hydraulic feed. By means of 
a rapidly revolving cutter, the surface of the bearing is 
broached to a smooth, parallel, central surface, of the 
desired radius for the respective size journal. The head 
of the machine containing the rotating cutter head has 
motion in a vertical direction relative to the table so that 
the bearing may be broached to standard thickness. Cut- 





Fig. 9—The rear of the machine showing the cutter for 
broaching the fillet 


ing the fillet on the brass is the final operation performed 
automatically. 


The conclusions drawn from the above comparison are 
that the proper broaching of bearings is essential to a 
Ow coefficient of friction and a satisfactory operation. 
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While the conditions of these tests were severe, re- 


‘sults quite definitely establish the potential possibilities 


of improving journal bearing performance by the simple 
expedient of proper broaching. 


Principles in Spring- 


Rigging Design 
(Continued from page 322) 


The position of the front and rear resultants are 
calculated in the same manner as in formula (1). They 
are 288.8 in. apart, and the center of the drawbar is 37 
in. above the rail. By formula (3) the shift in load from 


the front resultant to the rear resultants is: 
Fy 69,400 x 37 


F = — = ——_____ = 8,891 Ib. 
x 288.8 


Since the spring rigging of the drivers is connected 
to the lead truck, the actual loss in weight upon the 
drivers will be the total shift from the system minus 
the loss on the lead truck. 

The actual loss of weight on the drivers is calculated 
in the same manner as in (6), (7), (8) and (15), with 
the exception that + in (15) should be equated to the 
to‘al shift and not the remaining weight. 

On this locomotive the total loss of weight on the 
drivers is 6,650 Ib., which reduces the factor of adhesion 
from 

250,200 - 6,650 
69,400 

If this locomotive exerts a tractive force of 69,400 Ib. 
when backing, the loss of weight on the trailing truck 
would be 8,891 lb. by formula (3). 


or 3.51 


D. & H. Rebuilds Cars 


for Handling Cement 
(Continued from page 314) 


cement from the slopes and sides of car to facilitate 
delivery into the conveyor mechanisms. Consequently 
adhesion is also present at the discharge gates and the 
sliding door feature supplies means for breaking up this 
formation so that the doors may be easily manipulated. 

In the construction of these cars every precaution has 
been taken to make them water tight. The entire length 
and width of the car is insulated at the point of roof 
contact. Between all riveted sheets tar paper as well as 
sealing cement was used before any riveting was under- 
taken. In addition all openings were closed by welding 

Each car has a capacity of 1,435 cu. ft. and is capable 
of carrying 324 barrels or 121,975 lb. of cement level 
full at the time of loading. From the standpoint of 
capacity the desirable car is one having a capacity of 
not less than 300 barrels of cement. 

In adapting these cars for this special service it was 
necessary to alter the interior construction to secure a 


' satisfactory relation of the cubical capacity to the pre- 


scribed axle-load limits. Vertical steel sheets were 
erected in line with the bolster stakes and at the center 
of the car a steel bulkhead is located to divide the load 
and thus effect a good unloading operation. The slope 
sheets were changed from an angle of 30 deg. to 42 deg. 

For many years empty car mileage has been a perplex- 
ing problem due in a large measure to the inability of 
utilizing the open-top car on its return movement. It is 
probable that these cement cars will prove popular for 
transporting other commodities and assist in reducing 
empty mileage. . 
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Effect of Car Design 
On Wheel Service 


A number of factors besides the method of manufacture 


affect the service life of car wheels. One of these 
factors, sometimes overlooked, is the design of the car 
itself and the trucks in which the wheels are used. Ob- 
viously the design must permit the trucks to swivel freely 
on curves, or excessive flange wear, possibly broken 
flanges and reduced service life of the wheels, may be 
expected. This fact was emphasized at the May 25, 1933, 
meeting of the Association of Manufacturers of Chilled 
Car Wheels when E. W. Test, assistant to the presi- 
dent of the Pullman Car & Manufacturing Corporation, 
cited the highly satisfactory performance of a number 
of 850-lb. single-plate chilled-iron wheels which are be- 
ginning their sixth year of service under 70-ton-capacity 
cars, whereas other 850-lb. wheels, made from the same 
heat and with the same foundry practice and used under 
another lot of 70-ton cars, have given less satisfactory 
service than expected. A careful study of the manufac- 
turing records did not reveal a satisfactory explanation of 
the reason why one lot of wheels should give better 
service than others, and it was accordingly decided to 
continue the investigation by comparing the construction 
of the different cars involved. 

One of the first things to be discovered was that the 
center plates in the cars, under which 850-Ib. chilled car 
wheels were reported to be giving trouble, were the same 
A.R.A. standard center plates used on cars of 30- and 
40-tons capacity. With the much greater load carried 
in the 70-ton cars it is easy to understand why these 
center plates are not satisfactory for cars of higher 
capacity, for the pressure produced on the center plates 
of the same size as used in smaller capacity cars is un- 
usually high and tends to retard free swiveling of the 
trucks. The remedy for this condition obviously is to 
provide larger center plates for the 70-ton cars, and it is 
expected that this subject will receive the attention of 
the A.R.A. Committee on Car Construction with a view 
to increasing the center-plate diameter from the present 
12 in. to 14 in., or possibly 16 in. 

Upon further investigation, Mr. Test reported that 
on cars which had sustained damage to wheels, the side 
bearings were in solid contact sometimes on one end 
and sometimes on both ends of the car under load. The 
cars were built with sufficient side-bearing clearance, so 
this condition quickly drew attention to the fact that 
something had happened which had caused the loss of 
side-bearing clearance, with resultant greatly increased 
resistance to swiveling of the truck when going around 
curves or through switches. Consequently wheel flanges 


were forced against the rail with pressures substantially . 


more than provided for in the wheel design. 

An examination of these cars showed that the body 
center plates had been bowed upwardly between the 
center sill, this condition being responsible to a consider- 
able extent for the loss of side-bearing clearance. Each 
center plate, which was made in accordance with A.R.A. 
standard practice, became bowed or deformed in service 
because the bolster center filler and the back stop casting 
did not afford proper support for the flanges of the center 
sills of the bolster bottom cover plate. 

Among other conditions which may operate to reduce 
side-bearing clearance are excessive bolster deflection 


326 





EDITORIALS 





Railway Mechanical Engineer 


under load and loose rivets which hold the spacer casting 
to the center sill. Changes in the design to stiffen the 
bolsters and provide for machine driving of the rivets 
in the bolster center filler and back stop castings will 
tend to maintain proper side-bearing clearance under 
maximum load conditions and thus contribute to in- 
creased wheel service life. 


Serap the Obsolete— 
Modernize the Rest 


For years, up to about 1918, railway traffic doubled ap- 
proximately once every twelve years and it was per- 
fectly natural that those who were responsible for the 
maintenance of railroad motive power and rolling stock 
should build and equip shops with a view to distant 
future demands for repair work. One need not be re- 
minded now that the upward trend in rail traffic has been 
definitely retarded and yet, within the past few years, 
shops have been built with a repair capacity considerably 
in excess of any probable demands that may be made 
upon them. Industry as a whole found itself in the 
period of depression with large unused capacity, the 
cost of owning which is making production at a profit a 
difficult problem. In this the railroad industry is no 
exception. 

No railroad officer or supervisor should permit himself 
to lose sight of the basic fact that the real job and 
purpose of a railroad is to furnish transportation and 
that the real purpose of a railroad repair shop is to re- 
pair, in the strictest sense of the word, the equipment 
that the railroad uses to furnish transportation. Because 
a railroad is periodically called upon to meet demands 
for transportation in excess of normal demands for any 
given period it has been accepted as a part of the repair 
problem that a certain amount of excess repair capacity 
must exist in order to meet peak demands for equipment. 
Having acquired this excess shop capacity it naturally 
followed that some means must be found to keep it 
busy. This apparent necessity was met by the intro- 
duction of manufacturing into the railroad shop and, 
because existing idle facilities could be utilized at little 
or no added expense, operations have been built up that 
have served as the justification for the expansion of such 
operations and the attendant facilities to an extent that 
they now represent a burden in taxes, insurance reserve 
and in maintenance. 

As long as excess capacity exists in a shop there will 
always be the temptation to find some way and reason 
for using it, even by performing operations that are 
economically unsound from a financial standpoint and 
resulting in the production of repair parts of question- 
able quality the failure of which on the road means 
delays to freight shipments or passengers. There is no 
better time than the present to consider many of the 
practices that have become a part of railroad shop opera- 
tion under the heading of manufacturing and reclama- 
tion in order to determine whether most of them should 
not be discarded as wasteful before the demands on 
the shop begin to pick up again. The elimination of 
excess capacity involves in no sense the discarding of 
useful facilities. There is probably not a shop in this 
country that is not maintaining facilities that were long 
ago obsolete, the continued operation of which consti- 
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tutes a financial burden in the form of taxes, insurance 
and maintenance not to mention the higher operating 
costs and inferior performance as compared with the 
more modern equipment in the shop. The fact that 
several railroads are engaged in making surveys of all 
facilities on the properties with the idea of disposing 
of that which is obsolete and useless in order to save at 
least part of the fixed charges is indicative of a recog- 
nition of the fact that the railroads, along with industry 
in general, must trim their ship to fit the needs of future 
business. If any slogan were needed to keep this im- 
portant objective before the railroads, it might well be 
“Scrap the obsolete and modernize the rest.” 


Our Interviews 


A correspondent takes us to task on two counts in ref- 
erence to the interviews that we have published in recent 
months. First, he is keenly critical of the fact that we 
do not give the name of the person interviewed, or of 
the railroad with which he is connected, but simply 
use his title. Indeed, he even intimates that we are not 
reporting real interviews, but are faking—‘“pipe dreams 
of the editor,” he calls them. Second, he feels that we 
are all wrong, and that it is in poor taste, to ask officers 
of departments other than the mechanical to offer sug- 
gestions as to how that department can co-operate 
with them to better advantage in improving the services 
and operations of the organization as a whole. 

We are always glad to receive criticisms and com- 
ments from our readers—indeed, we welcome them 
cordially, regardless of whether they are for us or 
against us. We particularly welcome these criticisms 
because they furnish an opportunity to make our posi- 
tion more clear in the minds of our readers at large. 

Why do we not give the names of the persons inter- 
viewed? Because we want to insure frank, straight- 
from-the-shoulder, constructive suggestions—suggestions 
based on the everyday experiences of the individual in- 
terviewed. If his name is to be used, he will lean back- 
ward to an unreasonable extent because of a fear of 
offending or hurting the feelings of his associates; or 
he will hesitate to set himself up or pose as a critic for 
fear his purposes may be misunderstood. We want to 
bring to you frank, unvarnished statements in such a 
way as to offer no personal offense, particularly since 
the kind of information we are seeking is intended to 
help mechanical department officers in a practical way 
and to have an application to the railways in general, 
rather than to any one road in particular. A critical 
unbiased examination of the interviews thus far pub- 
lished will, we believe, fully substantiate our practices 
in this respect. 

It may help to make our purpose clearer if we draw 
aside the editorial curtain and take you behind the scenes 
to show how we plan for and secure the interviews— 
and we assure you it is not an easy task, or a device 
to fill space with a minimum of effort and expense. First, 
what topic or phase of railroad operation is of special 
interest or importance to the mechanical department at 
the moment. This decided upon, then who is the person 
best fitted to offer helpful, constructive suggestions. He 
must not be a visionary or dreamer; nor, heaven help 
us, a know-it-all critic. He must be a man of accom- 
plishment in the phase of operation under consideration. 
He must be well above the average in getting practical 
results, and must be a thinker and a fighter for better 
service and more efficient operation. We submit that 
it is no easy task to fulfill these first two requirements, 
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but the job of getting data is then only well started. 

Will it be best to notify the victim in advance as to 
our intentions, or shall we approach him “cold”? Our 
experience thus far indicates that for the purposes of 
such an interview it is just as well to catch him “off 
his guard.” His prompt and almost automatic reactions, 
if he is the right man to interview on the particular 
subject, will be of more value than a more studied reply. 
The latter may be more philosophical, but is quite likely 
to lap over into the theoretical and away from the 
eminently practical, detail suggestions, based on current 
observations and experience. What we want in these 
interviews is not learned discussions on theories of prac- 
tice, but practical suggestions based on actual experience. 

In the next place the interviewer makes not the slight- 
est attempt to steer or influence the person being inter- 
viewed, except to keep his suggestions within the me- 
chanical department. In other words, the interviewer 
for the time being is merely a mechanical recording 
machine, except that in preparing the material for pub- 
lication it must be arranged logically and the less im- 
portant parts eliminated to keep it within the limits of 
reader interest. 

The next part of the job—if we are successful to the 
greatest degree—is largely beyond our power. That is, 
the reactions, pro and con, from our readers which can 
be published in the Railway Mechanical Engineer for 
the assistance and inspiration of its subscribers at large. 
We are sincerely hopeful that more and more of our 
readers, as they catch the spirit of our endeavor, will 
give us the benefit of their views on the suggestions 
that are made. Incidentally, the names of our corres- 
pondents will be regarded confidential, as in the case of 
the persons interviewed, unless they desire otherwise. 

Now as to the second criticism—and it has come from 
more than one source—of our practice of asking officers 
outside of the mechanical department to suggest how in 
their opinion that department can co-operate to better 
advantage with other departments in building up traffic 
and improving the efficiency of operation.. On the 
basis of the interview with the Railway Traffic Officer 
in the May number and the General Superintendent in 
the September number, we hardly feel it necessary to 
make an apology. We believe that these interviews, 
typical of others that we plan to publish, are constructive 
and helpful, and in the best interests of the mechanical 
department. Naturally, we regret that any of our 
readers have taken offense—apparently not so much at 
the contents of these interviews as at our announced 
policy of publishing such material. We fully agree that 
it is not wise to engender bad feeling by publishing 
critical comments in a manner, which may be misunder- 
stood, or give offense. 

We are proud of the mechanical department and its 
accomplishments, and of the men who direct its varied 
activities. It can well take pride in its past achieve- 
ments, and face the future with. confidence. On the 
other hand, it can benefit greatly by getting the best 
possible understanding of how it can co-operate to the 
greatest advantage with the rest of the organization in 
the fight to overcome competition, as well as prejudices 
on the part of the public, and restore the railways to 
their former strength and prestige. 

May we add, in a spirit of humbleness, that the few 
criticisms we have received have been many times offset 
by the letters of approval and commendation of the 
course we have taken. We bespeak your helpful interest 
—by sending us both criticisms and suggestions. Both 
are of real value in assisting us to chart our course in 
such a way as to render the greatest service to the rail- 
ways in this time of stress. 
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Hang Your Clothes 
On a Hickory Limb 


In a statement issued on August 9 to the three 
Regional Co-ordinating Committees, Joseph B. Eastman, 
federal co-ordinator of transportation, after discussing 
the application of the provisions of Section 7b of the 
Emergency Railroad Transportation Act, which directs 
that no action shall be taken by the federal co-ordinator 
or the co-ordinating committees which, in effect, would 
reduce the level of railroad employment below that of 
May, 1933, concluded with the following general dis- 
cussion concerning the relation of economies in railroad 
operation and management to the effort of the national 
administration to end the depression by increasing 
employment : 

Two things may be said of economies in railroad operation and 
management which involve reduction in railroad employment. 
From a long-range point of view I am fully persuaded that it 
is essential to the welfare of railroad investors, of railroad labor, 
and of the country generally that the railroads should be op- 
erated with the utmost possible economy. Otherwise they can 
not ultimately provide the service and charge the rates which 
they must be able to provide and charge if they are to meet 
successfully the competitive and like economic conditions by 
which they are and will, in increasing measure, be confronted. 

From a short-range point of view there is another aspect to 
the matter. The country is now engaged in a great and con- 
centrated effort to pull itself out of the mire of depression by 
increasing employment, lifting purchasing power, increasing pro- 
duction, and sustaining it through the force of greater consump- 
tion. At such a time it may be well that projects for economy 
at the expense of labor should be postponed, so that they may 
not in any way conflict with or imperil the supreme effort toward 
recovery which the nation is now making. Such a postponement 
need not and should not prevent the survey and search for all 
possible economies in railroad operation, consistent with good 
service, upon which we have embarked, and I have every con- 
fidence that the results of this endeavor will eventuate to the 
benefit of all concerned. It may be, also, that certain projects 
can, with advantage, be undertaken subject to the restrictions in 
the labor clause, and that these restrictions will permit the 
economy to be realized gradually. 


Reports, from Washington suggest that some concern 
is felt by the national administration over the failure of 
the production of the so-called “durable goods” indus- 
tries to increase at the same rate that has been evidenced 
by other industries during the past few months of busi- 
ness recovery. These durable goods industries include 
the producers of heavy machinery and other products 
which are purchased largely by capital expenditures. 
Until there is a return of the market for these products 
a substantial part of the population is deprived of its 
share in the restored earning power and consuming 
capacity which is the objective of the nation-wide drive 
now being conducted by the National Recovery Ad- 
ministration. 

There are two major causes for a demand for capital 
goods: (1) To expand the capacity of industry to meet 
increasing consumer demand, and (2) to provide for 
replacements in existing plants. The need for addi- 
tional industrial capacity is, in general, conspicuous by 
its absence in the present situation. 

A demand for replacements may be due either to wear 
and tear or to obsolescence, or more frequently to some 
combination of the two causes. Obsolescence, in turn, 
may be the result of changes in the character of the 
demand for the products of industry which require 
changes in the type of facilities by which they are pro- 
duced, or it may be due to advances in the art which 
have created new facilities more economical to operate 
than the old. 

In the present situation, in which replacement busi- 
‘ness must be so largely depended upon by the industries 
producing capital goods, the railways stand out as an 
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important factor in the market. New locomotives and 
cars are needed to meet new service requirements which 
have been accentuated by the new form of competition 
which the railways as a whole are now facing and will 
continue to face in the future. They are also needed 
to reduce the costs of train operation and equipment 
maintenance if the railroads are to meet the price phase 
which will be an inevitable part of this new competition. 
New shop tools and facilities are needed if expenditures 
for equipment repairs are to be kept in hand as the up- 
turn in the volume of traffic continues. 

It is inevitable that the economies effected by the 
purchase and installation of modern units of motive 
power, rolling stock and shop equipment will appear in 
the form of reductions in the aggregate amount ex- 
pended for wages and salaries. Over 59 per cent of the 
total operating expenses of the Class I railroads are for 
wages and salaries and over 20 per cent, for materials 
and supplies, exclusive of fuel. Even the improvements 
in materials which are tending to increase their service 
life are reflected in reductions in the amount of labor 
required for the repair of locomotives and cars. Econo- 
mies which will produce no appreciable reduction in the 
aggregate of wages and salaries must, therefore, inevi- 
tably be of minor effect in comparison with those effec- 
ting reductions in the aggregate of wages and salaries. 

The part of Mr. Eastman’s statement here quoted im- 
plies a dilemma with which not only Mr. Eastman is 
faced as federal co-ordinator, but which also the rail- 
roads themselves must face in their individual efforts to 
effect economies. Are the railroads to act in accordance 
with the long view, or are they to take the short view? 

If they are to spend money on capital account at the 
earliest possible moment, the retiring of obsolete equip- 
ment and its replacement with more effective modern 
units of motive power, rolling stock and shop equip- 
ment will constitute an appreciable step in restoring men 
to work in many industries producing capital goods, 
thereby restoring an appreciable part of the population 
to the market for an increasing volume of necessities 
and for some of the luxuries of life. The wide ramifi- 
cations of this activity will, in turn, effect an increase in 
the volume of traffic which the railroads themselves must 
handle and thereby create employment for more men in 
the railroad industry. 

If they are to retain a considerable percentage of 


‘equipment which is now obsolete, much of which will 


require excessive expenditures of labor and material to 
restore it to serviceable condition, they will thereby in- 
crease employment for equipment-maintenance forces 
greater than can be justified by sound economy and 
they will also be helping to perpetuate the present un- 
balanced situation with respect to the capital-goods in- 
dustries which is dangerous to the continued healthy 
progress of industrial recovery. 

Is there any question as to the right choice to make? 


NEW BOOKS 


THE ENGINEER'S MANUAL oF ENncuIsH. By W. O. Sypherd and 
Sharon Brown. Published by Scott, Foreman & Co., Chicago. 
526 pages, 41% in. by 6% in. Price, $2 
This manual is a textbook in English composition for 

college students in engineering and a reference book on 
usage in technical writing for practicing engineers. It 
aims to teach the principles of formal rhetoric and treats 
those forms of writing with which engineers are con- 
cerned. Specimens of engineering writing presented are 
periodic reports; progress reports; special information 
reports; examination reports, with and without recom- 
mendations ; technical articles, etc. 
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Rules 32 and 44 
And Their Relation to Rule 112 


To THE EpITor: 


Rule 32 stipulates that damage to a foreign or pri- 
vately owned car due to derailment, side swiping, cor- 
nering, etc., js of handling-line responsibility. Rule 44 
provides that damage to center and side sills, between 
body bolstefs, is also of handling-line responsibility, un- 
less the damaging line can furnish a statement indicat- 
ing that the damage was due to fair usage as described 
in this rule. Rule 112 sets forth that the handling line 
may settle with the owner for a destroyed car on the 
basis of its depreciated life, 3 per cent a year. 

Damage to equipment which carries responsibility in 
accordance with the first two mentioned rules may be 
repaired by the handling line or their defect cards issued 
to cover the items of damage as authority for car owner 
to render bill covering the cost of repairs. This applies 
to cars where the amount of damage is not of sufficient 
extent that the handling line would be justified in dis- 
mantling the car. When the cost to repair a damaged 
unit nearly equals or exceeds the depreciated value, it is, 
of course, the economical procedure to destroy the car 
and settle with the owner in accordance with the third 
rule mentioned. 

It is apparent that the first two rules were adopted 
on the theory that the law of averages would prevent 
any injustice being done. This, we believe, is the result 
as far as railroad owned equipment is concerned, but 
the exact reverse becomes fact when privately owned 
cars are involved. Let us suppose that the underframe 
of a tank car was damaged (Rules 32 or 44) beyond re- 
pair, handling-line responsibility. The cost of the under- 
frame when new was $500. It was built 10 years ago 
and had produced an appropriate monetary return to its 
owner over this span of years. Under these rules the 
handling line must replace the item at its own expense, 
which will approximate the original cost. 

The railroads are losing many thousands of dollars 
annually, due to the rules mentioned not providing for a 
credit to the repairing line representing the difference in 
the cost of the part used for repairs and the depreciated 
value of the damaged part removed. It is thought proper 
to advance a revision to this end on all items costing, 
say, $15 or more. About the only argument that can 
be advanced to defend this feature of the rule is that 
the damaging line is responsible and must put the car in 
as good condition as it was prior to the accident. It is 
true that the car prior to the accident would have served 
its purpose, nevertheless the railroad enhanced the value 
of the owner’s investment by replacing the destroyed 
underframe with one built of new material. Section 
19-A, added to the Interstate Commerce Act March 1, 
1913, and amended February 28, 1920, and June 7. 1922, 
and now a part of the United States Code, title 49, 
section 19-A, provided for the physical valuation of rail- 
road properties. This has been done and is being 
worked up currently to cover rolling stock as well as 
other property. Therefore, the railroads are in a posi- 
tion to take advantage of this without additional ex- 
pense. 

In such dealings with private car owners it could be 
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assumed the damaged parts were applied to cars when 
built unless the owner could produce records to the con- 
trary. 

Incidentally, a concerted drive to prevent derailments 
with the inevitable damage to cars, similar to the personal 
injury drives, might materially assist in reducing wrecks. 
Those terminals having a year’s clear record of trains 
originating at the terminal and no derailments due to 
car failures should entitle the local supervision to a grand 
certificate. 

GEORGE EBERMAN. 


Doesn’t Think Much of 
Apprentice Training 


To THE EpiTor: 

To a man who got his training in the automobile build- 
ing game and who later found himself—“Yes, enjoying 
himself too”—in the locomotive repairing department of 
a large railroad, reading such articles as that in the June 
number of the Railway Mechanical Engineer, page 192 
(What About Apprentices When Business Picks Up) ; 
also the one in the July issue, page 258, on “What About 
Supervision”, the whole matter of such questions being 
taken so seriously is most laughable and absurd. 

Take the gentleman who is worked up about the 
“apprentice” question. Does he not know that with the 
knowledge and training most boys are now obtaining in 
the vocational departments of the high schools, that he, 
or any good mechanic, desiring to do so, can take one of 
these boys and in less than six weeks fit him for prac- 
tically any job that is required in a locomotive shop. 
There may be, and probably are, a very few exceptions, 
but these are so few as to be negligible for the discussion. 
These boys so handled, as I have done, would many of 
them prove to be more efficient than some of the wise old 
boys who think they are so indispensable? 

What is there to offer these boys when they are 
through with several years of low paid training? I 
know of several who were laid off over two years ago 
who have never been able to get a day’s work since. 

Yet I think a training course could be maintained for 
a select few ; just enough to meet any demand there may 
be expected in the supervisory class. To hold out 
promises of a foreman’s job to these boys, as has so 
frequently been done, is most unjust when it is well 
known that some one has to either die, get fired or de- 
moted before there is a chance for them. So let us cut 
out the “bull” and meet the issue fair and ask, in view 
of my statement that six weeks is all the training re- 
quired for 95 per cent of the work, if we should not 
quit worrying about continuing obsolete methods. 

Pay more attention to modernizing the locomotive 
shop practices by taking a few ideas from the automobile 
men; pick up a few supervisors from these places and 
put them in the railroad shops, and the results would 
be most surprising, and many of the Bill Browns would 
soon be found with their tongues hanging out trying to 
keep up with the parade. 

Harp-BoiLep (And Proud of It) 

(Editing might spoil this—have not attempted to do 
so.—Editor. ) 
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Gaging 
Car Wheels 


By E. C. Edwards* 


HE limits and proper method of gaging car-wheel 

defects are prescribed by the A. R. A. interchange 
rules. For the most part, judgment on the part of car 
inspectors has been eliminated and quite definite limits 
and methods of gaging have been established. It is 
our intention to point out what the rules are in fact 
and practice and not enter into any discussion as to 
the perfection of the rules. 

Rule 68, Slid-Flat Wheels—The length of flat spots 
must be measured with the A. R. A. wheel-defect gage, 
the spot being dead flat for 2% in. measured around 
the circumference of the wheel. This can only be ac- 
complished by placing the gage on the spot parallel 
to the flange. With a 2'%4-in. spot on one wheel of 
a pair, the mate wheel takes the same penalty no mat- 
ter what the length of the flat spot. 

The second part of the rule states that two adjoining 
flat spots, each of which is 2 in. in length, constitutes 
a cause of removal. In a wheel with four adjoining 
flat spots, each 2 in. long, for 
example, either of the two end 
pairs taken by themselves would 
cause the removal of the wheels. 
However, assuming the two center 
spots were not there, the two end 
spots remaining would not be a 
cause of removal because of the 
distance between them. Further 
in this particular case, if the two 
end spots measured 2 in. and the 
two inside spots were less than 2 

* Traveling engineer, Griffin Wheel Com- 
pany, Chicago—Paper presented before the 


ay meeting of the Car Foremen’s Association 
of Chicago. 


Fig. 1—Shell-out comby spot 
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Wheel defects commonly found by car inspectors— 
Fig. 2—Seamy tread 


in. in size, the wheel would not be subject to removal. 

A question sometimes comes up at the wheel shop 
concerning slid-flat wheels removed from service when 
the spot on one wheel is 2%4 in. long and on the other 
wheel is less than 2% in. Is the wheel with the short 
spot fit for service and is it permissible to remount it? 
There is no place in the code of rules where the re- 
mounting of slid-flat wheels is mentioned. However, 
in Par. 164, page 139 of the Wheel and Axle Manual, 
the following statement is made: “...... But in the 
case of cast iron or cast steel wheels, where proper 
grinding equipment is not available, such mate wheels 
should not be remounted for freight service unless the 
slid-flat spot is less than 1% in. long.” 

Rule 71, Shell-Out Spots—The typical shelled-out 
spot is more or less circular in form with a raised center 
and under the rule the spot must be 2% in. in length 
measured in the same manner as the slid flat. In the 
case of the shelled-out, however, the raised center is 
generally higher than the edges. For this reason, the 
gage in almost every case will rock and not show a 
dead flat condition. 

Shell-outs start with a small slid spot where the metal 
has become almost instantaneously heated above the 
melting point from skidding on the rail. The expan- 
sion of the small area of hot iron 
causes the surrounding metal to 
check and as the wheel remains in 
service, subsequent pounding 
causes the rings of metal surround- 
ing the center to fall out. The 
spot therefore tends to get larger 
and the length of 2% in. was fixed 
as the proper length to prevent ex- 
cessive pounding. 

There is a tendency on the part of 
some car inspectors to confuse the 
classification of the shelled-out spot 
as covered by Rule 71 with the 
comby spot mentioned in Rule 75— 


Fig. 3—Worn-through chill 
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Correct method of using A. R. A. defect gages for checking— 


Fig. 4—Worn-through chill 


brake burns. In Fig. 1 the shelled-out wheel is shown 
alongside a wheel removed with a comby spot. The dif- 
ference in the two causes of removal is quite evident 
and inspectors should be able properly to classify the 
two defects. 

The correct method of applying the gage to a shell- 
out is the same as for a flat spot or a comby spot, il- 
lustrated in Fig. 7. 

Rule 72, Lengthwise Seams.—This cause of removal 
has reference to a fracture in the metal that runs along 
the circumference of the wheel, more or less parallel to 
the flange or rim. The limit of 334 in. from the flange 
has been fixed in order that the solid metal remaining 
in the tread between the seam and the flange would be 
wide enough to maintain correct relation with the track 
by giving sufficient bearing on the wing rails when pass- 
ing through frogs and crossings. 

Fig. 2 illustrates the appearance of a seam in the 
tread. It is apparent from this picture and the descrip- 
tion of the defect contained in the rule that the proper 
classification of seamy wheels is that the fracture must 
run along the circumference. Cracks running across 
the tread from the rim toward the flange should never 
be called seams as these are developed from a different 
cause and are considered under a different rule. 

The proper method of applying the gage is the same 
as for a chipped rim and is shown in Fig. 9. It is the 
general practice of most car inspectors to measure the 
defect to the major portion of the fracture rather than 
to the spalled-off edge. The interpretation of the rule 


Fig. 5—Vertical flange 


Fig. 6—Thin flange 


in this particular case appears to be the correct one. 

It is interesting to note that the rule dozs not fix a 
dimension for the length of seam. Therefore, it is 
quite within the province of inspectors to remove the 
wheel as soon as the seamy condition becomes apparent, 
no matter what the length. 

Another question that sometimes bothers inspectors is 
this: Should a wheel be removed when a seam is found 
in the rim more than 334 in. from the flange under the 
impression that the fracture may extend inside the limit 
under the surface? A seam in the rim is less dangerous 
than when located in any other part of the wheel. This 
is particularly true when it is outsice of the 334-in. 
limit. In a few rare cases the fracture may ultimately 
develop further into the tread until it becomes inside the 
limit. However, the wheel should not be removed until 
a fracture is found within the gage limit. 

In discussing the gaging of seams, C. T. Ripley, chief 
mechanical engineer of the Santa Fe and a member of 
the Mechanical Division Committee on Wheels. said: 
“Personally, I should like to see the rule interpreted in 
just as conservative a way as possible, in order to save 
wheels. However, I am afraid there is going to be dif- 
ficulty in determining the exact center of the defect. We, 
of course, do not want to measure so as to include small 
flaked-out portions of the surface metal. This same 
question arises in connection with chipped rims. The 
wheel committee is giving consideration to the question 
of whether the dimension of 334 in. can safely be 
changed to 34%4 in. For the present I think the safest 
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Fig. 7—Comby spot 
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Fig. 8—Tread-worn hollow 
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Fig. 9—Chipped rim 








procedure would be to measure the distance at the major 
part of the defect.” 

Rule 73, Worn-Through Chill—The Wheel and Axle 
Manual gives a very good description of this cause of 
removing wheels. The distinguishing feature is a pro- 
nounced flattening out where the worn-through-chill spot 
develops on the tread. This is clearly shown in Fig. 3 
where the flattening is so pronounced as to be distin- 
guished by eye. A worn-through-chill spot with pro- 
nounced flattening may be detected by drawing a metal 
straight edge along the tread, the flat spot being indicated 
by a slight bowing out of the mark left on the rim. 

This illustration indicates how it is possible for in- 
spectors to detect worn-through-chill spots. However, 
before such a wheel can be removed from service the rule 
states the spot must be at least 4 ¢ in. deep on a span of 
12 in. or less. In order to remove the difference of 
opinion that sometimes exists between inspectors, a gage 
has been established, as shown in Fig. 4. This gage is 
designed with the two ends projecting on a circle having 
a 16%4-in. radius. Using the same center, the middle 
point is on a radius of 16%¢ in. or 4g. in. less than the 
two ends. The 12-in. span is measured on the arc of 
the 16%4-in. circle and extends from the inside edge of 
the two end lugs. 

Another item concerning the use of the worn-through- 
chill gage is of great importance. Unless the gage is 





of less than 80,000-Ib. capacity, the gage must be in di- 
rect contact with the face of the flange at the point where 
the lower corner of the large notch intersects the long 
side of the gage. This position is intended to measure 
a flange 1 in. vertical. 

For double plate wheels of 80,000-Ib. capacity or over, 
the lower corner of the small notch must be in contact 
with the flange in order to measure a %-in. vertical 
flange. 

It is understood that in measuring vertical flanges the 
gage should be held as nearly as possible on a radial line 
so that it will be perpendicular to the tread. 

In Fig. 6 is shown the method of applying the gage for 
measuring a thin flange. In this case it is important that 
the gage be held as nearly level as possible. The illus- 
tration shows the gage applied to an 80,000-Ib. or over 
capacity wheel. For wheels of less than 80,000-lb. 
capacity, the other notch is used. 

Rule 76, Tread Worn Hollow.—The correct method 
of applying the tread-worn-hollow gage is shown in Fig. 
8. The line on the small end of the gage is directly over 
the apex of the flange, and when the metal in the tread 
is worn to such an extent that the projection on the 
underside does not touch, the wheel is subject to re- 
moval. When this is found to be the case, %¢ in. of 
metal has been worn from the center of the tread and the 
flange is 1744 in. from the point of deepest wear to the 





A. R. A. remount gages correctly applied for measuring 


Fig. 10—High flange 


placed on the wheel parallel to the flange, correct mea- 
surements of the spot cannot be made. Further, the 
gage is not intended to determine an out-of-round wheel, 
its only use being to fix the dimensions of a worn-through 
chill spot as indicated by a circular letter issued by the 
secretary of the Mechanical Division of the A. R. A. 

On the basis of this letter, the gage is not to be used 
to determine whether a wheel is worn through chill or 
not. The determinatien of the spot must be in accordance 
with the inspector’s experience, assisted by the descrip- 
tion in the Wheel and Axle Manual. The purpose of the 
gage, therefore, is to show that the defect has reached 
the limits of wear fixed by the rule so that it may be 
correctly billed against the car owner. 

Rule 74, Worn Flanges——This rule covers two con- 
ditions of flange wear: First, when the throat of the 
flange is worn vertical; and, second, when the flange is 
worn thin before it becomes vertical. 

In Fig. 5 is shown the proper method for gaging ver- 
tical flange wear. In this case, the short side of the gage 
is placed flat on the tread of the wheel with the long side 
pressed up against the flange. 

For all single-plate wheels and for double plate wheels 





332 


Fig. 11—Vertical flange 






Fig. 12—Flange thickness 


apex. The tread-worn hollow gage is for removing 
wheels from under the car and must not be confused 
with the tread-worn-hollow remount gage. 

Rule 78, Flange, Plate or Bracket, Cracked or Broken. 
—Fig. 9 shows the method of gaging a chipped rim with 
the fracture extending away from the plate. In this case 
the fracture must be inside the 334-in. limit for a dis- 
tance of 2% in. measured around the circumference of 
the wheel. 

When gaging wheels with chipped rims, it is important 
to remember that the gage should be placed on the wheel 
perpendicular to the tread. If it slants to any extent 
measurement will not be taken from the flange at a point 
5g in. above the tread. Care should also be taken to see 
that the measurement is made to the major fracture and 
not to the rounded edge or to small spalled-off spots that 
sometimes occur along the edge to the chip. 

Rule 82, Use of Remount Gages.—This rule, as it is 
now written, is intended to remove all doubt as to what 
constitutes an economical wheel for remounting and 
applying as a second-hand wheel. There are three gages 
to be used: One to determine when the tread is worn so 
that the flange is 154, in. high and the other two to 
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determine the economical limits for remounting vertical 
and thin flange wheels of the various capacities. 

On the back edge of the gage for measuring the height 
of the flange, notches placed 1 in., 1% in. and 2 in. apart 
are for use in measuring the size of remountable tread 
defects. 

In Fig. 10 the gage is shown applied to measure the 
height of the flange. In this case the line etched on the 
small end of the gage must be placed directly over the 
apex of the flange. When the projection on the under- 
side of the gage does not touch the tread the flange is 
more than 1%¢ in. high and it is not economical to re- 
mount the wheel. This gage should not be confused in 
any way with the tread-worn-hollow gage mentioned in 
Rule 76, as it is intended only for use at the wheel shops 
to determine whether a wheel without defects should be 
remounted. Wheels condemned by the tread-worn- 
hollow remount gage are not defective in any way beyond 
the fact that it is not economical to return them to 
service. 

Where it is found that the wheel is condemned by the 
remount gage at one spot due to flattening caused by 
starting to wear through the chill, the present wording 
of the rule classifies the wheel as “worn-through chill, 
remount gage”’. 

Fig. 11 shows the correct position of the remount 
gage for determining whether it will pay to remount a 
wheel on which the flange has started to wear vertically. 
With the gage pressed against the flange and with the 
direct bearing on the tread, it is considered uneconomical 
to remount the wheel when the gage and flange are in 
contact above the small notch. 

Fig. 12 shows the remount gage correctly applied to 
measure the flange thickness. Here the gage is level 
and it is evident that the flange is not condemned for 
remounting. 

In the above discussion, the purpose has been to cover 
the elementary methods of gaging wheel defects as con- 
tained in the A. R. A. rules of interchange. These are 
further amplified in the A. R. A. Wheel and Axle 
Manual. The details in both the code of rules and the 
manual have been so well covered that there appears to 
be little excuse for any misunderstanding of what con- 
stitutes a removable defect or how it should be properly 
gaged. When railroad officers are convinced that their 
employees in the train yards and car shops thoroughly 
understand the A. R. A. rules for handling wheels, they 
can rest assured that the trains will operate safely and 
economically in so far as wheel service is concerned. 


Dreadnaught 
Fumigator 


A FUMIGATOR for destroying roaches, water bugs, 
flies, ants, etc., in dining cars, railway coaches, 
freight cars, bunk cars, railway stations, commissaries 
and buildings infested with insects has been developed 
by the H. B. Adams Manufacturing Company, 2221 
Orchard street, Chicago. This device, called the Dread- 
naught fumigator, is also used for moth-proofing, germi- 
ciding, deodorizing and for the elimination of rodents. 
Utilizing special chemicals, also manufactured by the 
same company for the specific purposes mentioned, the 
device is designed to produce a voluminous, dense fume 
which penetrates into the hiding and breeding places 
of insects, destroying the eggs and causing the insects 
to crawl out into the open, where they are paralyzed 
and killed. This method is said to produce results more 
quickly than cyanide gas, which is sometimes used, and, 
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in addition, the fumes are non-poisonous to human 
beings. Tests indicate that a car can be fumigated with 
this new method by an ordinary cleaning crew in ap- 
proximately one hour. Owing to the non-poisonous 
nature of the fumes, the work can be done without 
cutting the car out of the train, thus avoiding expensive 
switching charges and car delay. In the case of dining 
cars, quick and effective fumigating and deodorizing . 
are obtained without the necessity of removing pro- 
visions. 

Referring to the illustration, three types of Dread- 
naught fumigators are shown, the one at the left being 
electrically heated and operated by the 32-volt current 





Dreadnaught (left to right) electrically heated, junior size 
and oil-heated fumigators 


from the car battery. Heating elements can also be 
furnished to take power from a 110-volt or a 220-volt 
circuit. For use in buildings or cars where electric 
power may not be available, the fumigator at the right, 
equipped with an oil heater, is provided. The small 
electrically heated fumigator at the center is for use 
where a smaller capacity is required. 

The Dreadnaught fumigator consists of a small steam 
boiler equipped with seven 1%4-in. copper tubes and a 
heating unit designed to generate steam which expands 
through a small nozzle, exerting a syphoning effect 
which draws the insecticide out of the glass container 
and into the steam flow, thus spreading the fumes uni- 
formly throughout the car or room. The outer shell 
of the fumigator is made of stainless steel, which is 
strong, durable and easily kept clean. Other exterior 
parts are chromium plated. A welded construction is 
used which is said to provide greater strength at the 
joints than in the original materials, The boiler is 
designed with a substantial factor of safety and tested 
hydrostatically to 250 Ib. pressure before being delivered 
to the user. A safety valve is installed, permanently 
set at 80 lb., the most effective operating pressure being 
from 50 to 80 Ib. A glass gage on the side of the fumi- 
gator indicates the water level, and, if broken, provision 
is made to close the openings automatically. The boiler 
is of sufficient capacity for the fuming of % gal. of 
insecticide. 





ELEPHANT Stops TraIn.—Passenger train No. 10 of the New 
York, New Haven & Hartford was stopped at Mill River Junc- 
tion recently when the air whistle sounded in the locomotive cab. 
Investigation developed that an elephant in the head baggage car 
had playfully pulled the communication cord. 
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A Handy Kink for 
The Storehouse 


UCH time may be saved in the storing of oils, 
paints, syrups and other liquids by arranging 





storage tanks in a row, with a pipe a few inches above 





Liquids from a single drum are distributed to several 
tanks by this piping arrangement 


the tanks and a cut-off valve and faucet for each. The 
barrel in which the liquid is received is hoisted with a 
chain hoist and the flow directed into a funnel at the 
end of the distributing pipe. With the proper cut-off 
valve closed, the attendant may then go about other work 
while the barrel is draining. 


Deeisions of 
Arbitration Cases 


(The Arbitration Committee of the A. R. A. Mechanical 
Division is called upon to render decisions on a large 
number of questions and controversies which are sub- 
mitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engi- 
neer will print abstracts of decisions as rendered.) 


Settlement for 
Destroyed Car 


Atlanta, Birmingham & Coast car No. 30124 -was 
destroyed in an accident on the Seaboard Air Line 
September 12, 1929. A depreciated valuation statement 
was furnished as of September 16, 1929, in amount of 
$328.33, covering the date the car was originally built. 
On July 23, 1931, the A. B. & C. rendered a bill col- 
lectible for $508.91 covering the difference between the 
original date-built value and the rebuilt value in ac- 
cordance with Rule 112. A review of the case shows 
that the car owner was notified of the damage the day 
following the accident and was requested to furnish a 
statement of depreciated value. The statement was 
furnished and the S. A. L. had no reason to question 
the correctness of a value of $328.33. The S. A. L. 
elected to settle for the car at this value as furnished 
by the car owner instead of repairing it at an estimated 
cost of $400. The voucher was issued on October 16, 
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1929, in favor of the A. B. & C. in full payment of the 
bill and in due time the cancelled voucher was returned 
properly endorsed and without exceptions. In August, 
1931, almost two years later, the S. A. L. received an- 
other bill for $508.91 covering the difference between the 
amount already settled for and the value of the car as 


rebuilt. The supplementary bill was rejected on the 
basis of Rule 112, which reads in part: “When a foreign 
freight car is destroyed or badly damaged the owner, 
upon request, shall furnish settlement value of the car 
complete and the party responsible shall have the option 
of repairing or settling under the provisions of the 
Rule.” Inasmuch as the first information that the S. A. 
L. had had of the value which the A. B. & C. placed upon 
the car was offered at the time of the presentation of 
the second bill, it was stated that had they known there 
was a possibility of the value of the car being held at 
the higher figure they would not have destroyed it when 
it could have been repaired for $400, or half of its re- 
built valuation. The A. B. & C. in its statement offered 
as a reason for the delay in presenting the bill the fact 
that they had not at the time of the accident received 
the approval of the Interstate Commerce Commission to 
classify the cars in that particular series as rebuilt cars, 
but that they had, by July, 1931, received recognition 
of these cars as rebuilt. The S. A. L. further contended 
that to require the payment of the additional bill would 
be to offset the first paragraph of Rule 112 which gives 
the handling company the prerogative of settling for, 
or repairing a damaged car. 

On November 4, 1932, the Arbitration Committee ren- 
dered the following decision: “In handling disposition of 
A. B. & C. car 30124, the S. A. L. requested and secured 
depreciated value from owner and elected to pay the 
owner’s bill accordingly and closed the account. In 
submitting bill for value of car the owner computed de- 
preciation from date originally built without advice or 
qualification as to any expected authority to reconsider 
car on a rebuilt basis. It is shown that the owner in 
making application to have cars in this series considered 
as rebuilt did not comply with requirements necessary at 
that time, therefore recognition of such cars as rebuilt 
units of equipment was declined. In view of this it is 
the opinion of the committee that the supplemental bill 
of the A. B: & C. covering additional value of car ac- 
count basing same on a rebuilt date should be cancelled.” 
—Case No. 1717, Atlanta, Birmingham & Coast vs. Sea- 
board Air Line. 


GERMANY CLAIMS Wortp’s Fastest Trains.—The fastest 
train in the world, claims the German Railroad Company, is the 
new “Flying Hamburger,” which maintains an average speed of 
77.7 miles an hour over the stretch of 178.7 miles between Berlin 
and Hamburg. The return trip takes a few minutes longer, but 
even here the new train, which is now in regular service, turns 
up 76.57 miles an hour on an average for the entire run. Two 
other trains on the same line average 65.8 and 64.8 miles an hour 
respectively, and even the Berlin-Hamburg trains that make inter- 
mediate stops average 57.8 miles an hour. In all, ten German 
trains have an average speed of 57.8 miles an hour or better—a 
record which, it is claimed, is equalled by no other country 1 
the world. 

Nor is sustained speed the only thing for which the German 
railroad system is striving. It is also going after the record for 
rapid acceleration. From a dead start, a train of one locomotive 
and seven coaches on the newly electrified Munich-Stuttgart line 
attained a speed of 68.34 miles an hour in six seconds less than 
three minutes, and reached a speed of 93.19 miles an hour in five 
minutes and two seconds. This train, with a total weight of 310 
long tons, achieved a top speed of 94.12 miles an hour. It is well 
provided with brakes, too. From a speed of 89.46 miles an hour, 
the train was brought to a stop in 3,838 ft. 
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Hk Chicago & North Western has a total of 36 

gas-electric rail cars which are shopped for heavy 
repairs, including a complete overhauling of the gaso- 
line-engine power unit, electrical parts, trucks and other 
auxiliary equipment, on an average every 250,000 to 
300,000 miles. Gasoline engines which are maintained 
under this repair program are of the Winton Types 106, 
106A, 120, 146 and 148. The repair work is done at 
the Chicago shops of the North Western, where a 
maintenance organization and numerous special tools 
have been developed for the most efficient carrying on 
of this work. At the time of periodic heavy repairs, 
the engines are completely stripped and all parts cleaned, 
inspected and repaired before being reassembled and 
the engines returned to service. Three of the Winton 
engines in various stages of repair are shown in one 
of the illustrations. 

As indicating the accuracy of the maintenance work 
done on these gas engines, reference may be had to the 
detailed methods and tools used in reconditioning the 
cylinder heads. Special holding fixtures, reconditioning 
tools, a testing device and a jib crane to facilitate 
handling, contribute to the satisfactory performance of 
this work, the primary requisite of which is the main- 
tenance of valve seats in good condition and accurately 
alined with respect to the valve-stem guide bushings. 
A vital feature of the head repair work, as carried on 
at the Chicago shops, is the fact that all counterboring, 
refinishing and other operations on the valve seats are 
guided directly from the valve-stem bushing position, 
thus presenting a minimum chance of error. 

On removal from the engine, each of the cylinder 
heads is taken to a special work bench or table, shown 


Shop and Enginehouse 


in one of the illustrations, for stripping and cleaning. 
This stripping table is an unusually ingenious device, 
comprising a steel plate, supported on cross steel bars 
or legs, and carrying two trunions bolted to its upper 
surface, which in turn support the head by means of 
a special holding bracket bolted to the head and capable 
of revolving in the trunions. In other words, the head 
can be readily revolved upside down or held at any 
angle for the most convenient handling of the work. 
To hold the head in the horizontal position, small screw 
jacks with knurled brass hand nuts are inserted between 
the table top and the bottom of the head at two or four 
corners as may be necessary. 

This stripping table, made of %4-in. plate, is 32 in. 
long by 15 in. wide and stands 21 in. high. The crossed 
table legs, which are joined to the table and to each 
other by welding, rest directly on an oil pan on the floor, 
the table and pan being anchored by means of a clamp 
and bolt extending through to the concrete foundation. 
The relatively small amount of benzine required in 
cleaning a head drips into the pan and when the pan 
becomes full is syphoned out. The advantage of using 
this table and drip pan construction is that stripping 
and cleaning operations which formerly required two 
men at a bench are now more easily handled by one man 
at a table of convenient height, where all necessary 
tools are readily available and these tools, as well as 
the table and floor, can be kept neat and clean. 


How Cylinder Heads Are Stripped 


The operation of stripping a cylinder head is per- 
formed as shown in the second illustration referred 
to. The holding bracket is bolted to the head and 
placed in the trunions on the stripping table, being re- 
volved until the two combustion chambers are on top. 
Two small steel holding plates, which bear against the 
tops of the valves, are then applied, being held in place 


Three Winton gas engines undergoing repairs at the Chicago shops of the Chicago & North Western 
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by right-and-left knurled brass hand nuts lightly tightened 
against the combustion chamber wall. This prevents the 


valves dropping out when the head is inverted and the 
springs removed from the valve stems. 

The next operation is to turn the head over and apply 
the hand jacks which hold it rigidly in a horizontal 
position. A special spring-removing lever is then used, 
as shown in the illustration, with one end pivoted under 





Head stripping and cleaning bench—View shows springs 
and valves being removed 


a fulcrum-plate stud and nut and the other moved up 
or down by hand pressure. In this way the lock washers 
can be removed and the springs released. A pivoted 
trunion ring in the lever bears on the top of the spring 
and assures a straight downward push, regardless of 
the angle at which the lever is applied. This washer 
is 7 in. from the fulcrum and about 27 in. from the 
handle end of the lever. Each of the fulcrum studs 
can be used for the removal of two washers and two 
springs. After all the springs are removed and the hand 
jacks released, the head is again quickly inverted, the 
holding plates removed from the combustion chambers 
and the valves taken out by hand. By means of the 
special table and tools mentioned the valve stripping 
operation can be performed more quickly than it can 
“be described. The complete operation on one head, 
floor to floor, is readily handled by one man in less 
‘than 5 min. 


«.. After being cleaned, the head is moved by a swing 


mcrane to an adjacent drill press and necessary machine 
operations performed. Subsequent assembly of the 
head and parts is made at a low work bench conveniently 
placed with respect to the swing crane and equipped 
with a double set of trunions so that two heads can be 
worked on at the same time, using the same holding 
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brackets applied to the heads in the first place and 
taking full advantage of the revolving feature in the 
assembly operations. 

At the drill press, a special alining fixture is used 
to make sure that all reseating and counterboring opera- 
tions on the valve seat are maintained accurately con- 
centric and at right angles to the axis of the valve- 
stem guide bushing. No attempt is made to level the 
head on the drill table or center it with the drill spindle, 
two time-consuming operations under the best of con- 
ditions. The alining fixture, which is simply bolted 


to the combustion head, guides the cutting tool with the 
required accuracy and a minimum time for setting up. 





Accurate alining fixture used in counterboring or 
refinishing valve seats 


Referring to the illustration, this fixture comprises a 
split holding block H with base extensions for bolting 
to the head; self-alining ball and socket G, with a square 
stem S capable of adjustment and clamping in block 
H; bushing B, and counterbore C driven by a knuckle 
joint from the drill spindle. The counterbore is shown 
in the upper right corner of the illustration and the 
bushing and ball-and-socket feature of the guiding fix- 
ture in the upper left corner. 

This alining fixture guides all tools used in making 
repairs to valve seats in the heads. The operations in- 
clude truing the original seats in the heads, facing off 


‘welded seats, or counterboring for new false seats. 


For any of these operations, the alining fixture is as- 
sembled and bolted to the head in approximately the 
correct location, the cutting tool being replaced by a 
close fitting spindle which extends through the fixture 
and into the valve-stem guide bushing. All holding 
nuts in block H are then tightened, thus assuring that 
the axis of the hole in the alining fixture is an accurate 
extension of the axis of the valve-stem guide bushing. 
The temporary, close-fitting spindle is replaced by the 
counterbore or whatever cutting tool is required and 
the valve seat accurately finished. The knuckle drive 
of the counterbore, in conjunction with the ball and 
socket construction of the alining fixture, permits the 
counterbore to revolve freely even if the combustion 
head is somewhat out of alinement with the drill spindle. 

The holding block H is so designed that, by means of 
four slotted holes, it will take care of machining two 
valve seats in each combustion chamber without being 
relocated. The opening in the ball and socket G is large 
enough to permit the insertion of any tool used in ma- 
chining valve seats and, if necessary, the entire socket 
G and stem S can obviously be readily removed for 1- 
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spection or work in the combustion chamber without 
disturbing the base of holding block H. This one 
alining fixture takes care of all heads received at the 
Chicago shops for repairs. 

After the valve seats are machined, another close- 
fitting spindle, equipped with a rotating dial indicator 
at one end, is inserted in the valve-stem guide and the 
seats checked to make sure that they are accurate to 
within .0015 in. in radius. Incidentally, this illustra- 
tion of the use of the alining fixture shows quite clearly 
the construction of the holding bracket which permits 
revolving the head in the trunion plates. 


Method of Testing the Heads for Leaks 


Referring to the fourth illustration, the method of 
testing the head with 40 lb. of water and air pressure 
as a test for cracks and resultant leaks is shown. The 
method commonly used in preparing the head for this 
test is to close the 16 or more small holes or ports to 


Test plate applied to a head preparatory to making the 
water pressure test 


the water jacket with wooden plugs which may blow 
out and are in any event difficult to remove and con- 
stitute a time-consuming element.. The way in which 
this test is made at the Chicago shops is to cover all of 
these holes with small steel filister-head plugs, each of 
which has a rubber or composition washer between it 
and the head. These plugs are then held firmly against 
the head and make water-tight joints by means of the 
special testing head illustrated. This is made of a 
%-in. steel plate, provided with two large holes .cor- 
responding to the combustion-chamber bores and _ se- 
cured to the head by six bolts. The testing plate is 
held 1% in. above the head by means of spacing posts 
in order to facilitate inspection. One-half-inch holes, 
drilled and tapped in the testing plate to correspond 
with the water-jacket holes in the heads, are provided, 
with thumb screws which may be set down on the plugs 
until the washers are compressed and water-tight joints 
assured. 

Two air release pipes and pet cocks are attached to 
the head, as illustrated, being held by thumb screws 
and made water-tight by means of the composition 
washers previously mentioned. The water and air- 
supply pipe is clamped to the underside of the head with 
a gasket to assure a tight joint. The head is first filled 
with water under city pressure with the release cocks 
open. These cocks are then closed and air pressure 
applied, with a reducing valve to limit it to 40 Ib., or in 
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excess of that encountered under normal conditions in 
the water circulating system. The construction of the 
testing plate is such that any leak or crack in the com- 
bustion-head casting becomes readily apparent. 

After the head is reconditioned and tested it is moved 
on the jib crane to the assembly bench and holding 
trunions, where reconditioned valves and springs, lock 
washers, etc., are applied. An average of about 32 
heads a month are reconditioned at the Chicago shops, 
using the methods above described. 


Constant-Level 
Oiler 


CONSTANT-level oiler, now being introduced 
in the railway field by the SpeedWay Manu- 
facturing Company, Cicero, IIl., is shown in the illus- 
tration. It is designed for use with ring-oiled, waste- 
packed or anti-friction bearings of electric motors, 
shafts, machine tools and other similar equipment. 
Referring to the cross-section drawing, the oiler con- 
sists of an inverted glass bottle which contains the main 
oil supply and is provided with a neck threaded into 
a cap and elbow base fitting having two tubes of slightly 
different lengths, both of which pass oil to the elbow and 
thence through a nipple and to the bearing which re- 
quires lubrication. The oil level in the bearing is held 
at the same height as the opening of the short tube in 
the inverted bottle cap. As soon as the oil gets below 
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Cross-section of SpeedWay constant-level oiling device 


this level, air enters the jar through this tube and oil 
flows out through the long tube until the level is again 
raised enough to seal the air opening in the short tube. 
Thus, the oil level cannot vary more than a small frac- 
tion of an inch. 

This oiler is designed to keep oil automatically at a 
constant level; prevent oil wastage; avoid damage and 
hazards due to excess oil getting on motor commutators, 
floors, etc.; reduce the frequency and difficulty of lubri- 
cator inspection and filling; indicate the oil level at.a 
glance; and provide an automatic, safe and dependable 
oil supply to bearings. 

The SpeedWay Manufacturing Company also fur- 
nishes, if desired, a thermal oiler of somewhat similar 
construction to the constant-level oiler, except that it 
depends for operation upon a slight rise in the tem- 
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perature of the journal or bearing. In that case, a small 
volume of air in the thermal chamber of the base of 
the lubricator expands and forces oil to the bearing. The 
ratio of air to oil in the thermal chamber is designed 
to remain always the same, oil displacements being made 
up by fresh oil from the upper supply chamber, and 
uniform operation being thus assured. 


Making 
Washers 


ASHERS are manufactured in large quantities 

at the Corwith (Ill.) reclamation plant of the 
Atchison, Topeka & Santa Fe on the press, a special 
feature of which is the oscillating arm and plate for 
removing the washers after being cut. 

All standard sizes of washers from % in. to 2 in. 
in diameter are cut on this press from material varying 
from 14 to 8 U. S. S. gage. In addition, many washers 
of special shapes are cut, using special discs as required. 
The material is fed to the press by hand in blank sheets, 
each washer after it is cut dropping onto the oscillator 


- Press equipped for making washers—Oscillating plate 
delivers blanks to containers 


plate, which turns through about one-quarter of a revo- 
lution and throws the washer against a back stop from 
which it drops into the container can. 

Referring to the illustration, it will be observed that 
this oscillator plate and supporting arm are firmly se- 
’ cured to the lower end of a vertical shaft which revolves 

in two brackets on the head of the press. This shaft 

is positioned by suitable collars and has a square-drawn 
and twisted upper end which passes through a lubricated 
nut casting bolted to the top of the ram so that operation 
of the ram revolves the shaft and, consequently, the 
oscillator plate. The amount of rotation of the plate 
is determined by the ram travel, and adjustments of 
the plate position on the lower end of the shaft are 
made by means of the set screw illustrated. The press 
is geared up to 52 revolutions or strokes per minute, 
and approximately that output of washers can be gb- 
tained. 
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Mandrel for 
Turning Bushings 


CONVENIENT mandrel for turning valve-cham- 
ber bushings, the steel bushings in the back ends 
of Franklin tandem main rods, and other bushings too 
numerous to mention, is shown in the illustration. It 
consists of a.solid steel arbor with six taper segments 





Adjustable mandrel adapted for use in turning a wide 
range of bushing sizes 


which are guided in undercut V-way slots and adjusted 
by means of a collar and heavy square thread nut on the 
end of the arbor. The taper on this arbor and on the 
segments is 1% in. in 12. The arbor is made so that, 
with the use of 4 sets of sizing strips, it will accommo- 
date all sizes of bushings from 936 to 1434 in. inside 
diameter. These sizing strips have a tongue-and-groove 
fit on the segments to which they are fastened by counter- 
sunk head screws. 


Dummy Piston 
Valves 


HE illustration shows a set of dummy piston valves 
which are not an especially new design but which 
give effective service in blocking valve-chamber ports 





Dummy piston valves with inserted rubber discs effec- 
tively used in making water tests of locomotive 
steam pipes 
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while making a water test of the steam pipes, etc. The 
inside circular plates are properly positioned against 
shoulders on the spindle, and the outer plates, which are 
an accurate sliding fit on the spindle, are capable of being 
drawn together against the rubber insert by means of 
the circular collar extension and nut shown on one end 
of each valve. The inside face of each plate is bevelled 
so that, under pressure from the two outside plates, the 
rubber is forced outward and makes a water-tight joint 
against the bushings when inserted in the valve chamber. 
The convenience of applying and removing this type of 
dummy piston valve makes it a valuable tool in locomo- 
tive shop operations. 

Referring to the illustration, two smaller designs of 
dummy piston valves will be observed in the background ; 
also a boiler plate holding bracket designed to support 
these valves when not in use and keep them off the floor, 
where they may roll around and create a hazard to work- 
men stepping over them. 


Jig for Forming 
Split Keys 


UNIQUE jig for forming split keys under a 
small punch press, as used at the Corwith (lIIl.) 
reclamation plant of the Atchison, Topeka & Santa Fe, 
is shown in the illustration. It consists of a double- 
acting cam arrangement operated by levers from the 
top ram which bend the material about a pin of the 
proper diameter to form the head of the key. 
In operation, straight pieces of stock, sheared to the 
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Small punch press and jig for making split keys 


proper length and provided with beveled ends, are placed 
One at a time over the pin in the jig. On the down 
stroke the press then bends the material around the pin 
and forms the key. The continued operation of the 
press on the return stroke releases the cams and by a 
Suitable lever arrangement, illustrated, withdraws the 
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pin, permitting the finished key to drgp into a conveyor 
and slide down into a small keg or container. 

The material used in making the keys is soft steel, 
%¢ in. thick by 34 in. wide, rolled in the Corwith recla- 
mation plant. A production of 35 to 40 finished split 
keys per minute is obtained by means of the punch press 
and special jig. 


Engineman’s 
Water Can 


TWO-gallon water can for the use of locomo- 

tive crews in place of water jugs which are easily 
broken is shown in the illustration. This can is made of 
scrap trimmings from large galvanized-iron sheets, cut 
up for other purposes. The bottom of the can, 8% in, 
in diameter, is cut on a punch press. The body is made 
of a single rectangular sheet 914 in. by 27% in. sheared 
to size, the edges folded, sheet rolled and the double 
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Two-gallon sanitary water can designed for the use of 
locomotive crews 


seam formed. The top and bottom edges are formed, 
the bottom being applied with a wiring machine and the 
rounded top with a setting-down machine, all joints 
being soldered. The handle is spotwelded in place and 
the spout soldered on. 

A unique feature of this water can is the application 
of a tapered spout, 1% in. in height by 25@ in. in diam- 
eter at the top, provided with perforations so that the 
locomotive crew cannot drink directly from the can but 
must pour the water into an individual cup or glass be- 
fore drinking it. This type of can is provided in the in- 
terests of good health and sanitation. 


A FAMILIAR NAME has gone back on a certain Canadian Pacific 
callboard. It is that of Peter Heenan, formerly Canadian min- 
ister of labor, who first took his place on the right side of a 
Canadian Pacific locomotive 30 years ago. 

“Tt’s my trade, and it’s a good one,” said Mr. Heenan, an- 
nouncing his intention to return to railroading. “I came from 
overalls, and I have always kept it in mind that one day I must 
go back to them. The fact that a man has been a cabinet member 
is no reason why he should expect. to be babied through life. 
Maybe it looks strange for a man who has held a high place 
in the government to put on overalls. But I know lots of men 
in overalls today who would have done better than I had they 
been given the opportunity.” 
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Among the 








Clubs and Associations 





SoUTHERN AND SOUTHWESTERN RalL- 
way CLusp.—The annual outing of the 
Southern and Southwestern Railway Club 
will be held at the DeSoto Hotel, Savan- 
nah, Ga., on September 21. 


WESTERN Rattway CLus.—C. L. Emer- 
son succeeds J. H. Nash as secretary of the 
Western Railway Club, and the office of 
the association is at 822 Straus building, 
Chicago. Mr. Emerson is division master 
mechanic of the C. M. St. P. & P. at Chi- 
cago. 


Car ForEMEN’s ASSOCIATION OF CHI- 
caco.—At 8 p. m. on September 11, L. K. 
Sillcox, vice-president of the New York 
Air Brake Company, will present a paper 
on the new AB brake. The meeting will 
be at the Bismarck Hotel, Chicago. Mov- 
ing pictures will be shown. 


Car ForEMEN’s ASSOCIATION OF OMAHA, 
Councit BLurrs AND SoutH OMAHA IN- 
TERCHANGE.—Changes in the A. R. A. rules 
will be discussed at the meeting of the Car 
Foremen’s Association of Omaha which 
will be held on September 14 at the office 
of the general foreman of the Union Pa- 
cific at Council Bluffs, Ia. 


NortHWwest Car MEN’s AsSOcIATION.— 
C. J. Werlick, northwest representative of 
the Westinghouse Air Brake Company at 
St. Paul, Minn., will discuss air brakes at 
the meeting of the Northwest Car Men’s 
Association which will be held at 8 p. m. 
on September 11 at the Y. M. C. A. Gym- 
nasium building, Minnesota Transfer Rail- 
way, St. Paul. 


CENTRAL Raitway CLus oF BurraLo.— 
“Safety” will be the feature of the meeting 
of the Central Railway Club of Buffalo 
which will be held at 8 p. m. on September 
14 at the Hotel Statler, Buffalo, N. Y. 
“The Supervisor’s Place in the Safety 
Movement” will be discussed by H. R. 
Cole, assistant to vice-president, Erie, and 
“Safety in the Yards” by William Lawless, 
general yardmaster, New York Central. 
W. J. Guilbert, manager, Safety Bureau, 
Buffalo Chamber of Commerce, Buffalo, 
will act as master of ceremonies. Troop 
157, Boy Scouts, will demonstrate first-aid 
bandaging. 


Directory 





The following list gions names of secretaries, 
dates of next or regular meetings and places of 
_~ ing of mechanical associations and railroad 
bs: 


Ata-Braxe Association.—T. L. Burton, Room 
2205, 150 Broadway, New York. 

Attizp Raitway Suppty Association.—F. W. 
Venton, Crane Company, Chicago. 

American Rattway Association.—Division V. 
—Mecuanicat.—V. R. Hawthorne, 59 East 


Van Buren street, Chicago. 
Division V.—Eourement Patntinc SeEc- 
tion.—V. R. Hawthorne, Chicago. 
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Division VI.—PurcHASES AND STORES.— 
W. Jj. Farrell, 30 Vesey street, New_York. 
Division I.—Sarety Section.—J. C. 
Caviston, 30 Vesey street, New York. 
Division VIII.—Car Service Division.— 
: . Buch, Seventeenth and H streets, 
Washington, D. C. 
American Rattway Too, Foremen’s Associa- 

Tion.—G. G. Macina, 11402 Calumet avenue, 
Chicago. 


American Society OF MECHANICAL ENGINEERS. 
—Calvin W. Rice, 29 W. Thirty-ninth street, 
New York. 

Rattroap Division.—Marion B. Richard- 
son, Room 332, 30 Church street, New York. 

Macuine Suop Practice Division.—R. 

. W. Harrison, 6373 Beechmont avenue, 
Mt. Washington, Cincinnati, Ohio. 

Marterrats Hanptine ‘Division.—M. W. 
Potts, Alvey-Ferguson Company, 1440 Broad- 
way, New York. 

Oi anp Gas Power Division.—Edgar J. 
Kates, 1350 Broadway, New York. 

Fuets Diviston.—W. G. Christy, Depart- 
ment of Health Regulation, Court House, 
Jersey City, N. J. 

ASSOCIATION OF RatLway ELEcTRICAL ENGINEERS, 
—Jos. A. Andreucetti, C. & N. W. Station, 
Chicago. 

CanaDIAN Rarttway Ctius.—C. R. Crook, 2276 

ilson avenue, Montreal, Que. Regular 
meetings, second Monday of each month ex- 
cept in June, uly and August at Windsor 
Hotel, Montreal, Que. 

Can Department Orricers Assocration.—A. S. 
Sternberg, master car builder, Belt Railway 
of Chicago. 

Car Foremen’s AssociaTIon oF Cuicaco.—G. K. 
Oliver, 2514 West Fifty-fifth street, Chicago. 
Regular meetings, second Monday in each 
month except June, ee and August, Bis- 
marck Hotel, Chicago, IIl. 


Car ForEMEN’s ASSOCIATION oF Omana, Council 
Bluffs and South Omaha Interchange.—Geo. 
Kriegler, car foreman, Chicago, Burlington 
& uincy, Sixteenth avenue and Sixth 
street, Council Bluffs, Iowa. Regular meet- 
ings, second Thursday of each month at 
Council Bluffs. 

Centrat Rattway Crus or Burrato.—M. D. 
Reed, Room 1817, Hotel Statler, Buffalo, 
N. Y. Regular meeting, second Thursday 
each month, except June, July and August, 
at Hotel Statler, Buffalo. 

Crevecanp Raritway Crius.—F. B. Frericks, 
14416 Alder avenue, Cleveland, Ohio. Meet- 
ing second Monday each month, except June, 
i y and August, at the Auditorium Hotel, 

ast Sixth and St. Clair avenue, Cleveland. 


Eastern Car Foremen’s Association.—E, L. 
Brown, care of the Baltimore & Ohio, Staten 
Island, N. - Regular meetings, fourth 
Friday of each month, except June, July, 
August and September. 

INDIANAPOLIS Car INSPECTION AsSOCIATION.—R. 

Singleton, 822 Big Four building, Indian- 
> aes Ind. Regular meetings first Monday 
of each month, except July, August and 
September, at Hotel Severin, Indianapolis, 

at 7 z: m. Noon-day luncheon, 12:15 p. m. 

for Executive Committee and men interested 

in the car department. 








































INTERNATIONAL RAILROAD MASTER BLACKSMITH’S 
AssociaTIon.—W. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, Detroit, Mich. 

INTERNATIONAL Rattway Fuet_ AssociaTion.— 
T. D. Smith, 1660 Old Colony building, 
Chicago. 

INTERNATIONAL Rattway GENERAL FOREMEN’s 
AsSOCIATION.—William Hall, 1061 W. Wa- 
basha street, Winona, Minn. 

Master BorLERMAKER’s AssociaTION.—A. F. 
Stighmeier, secretary, 29 Parkwood street, 
Albany, N. Y. 

New Encitanp Rarrtroap Crus.—W. E. Cade, 
Jr., 683 Atlantic avenue, Boston, Mass. Reg- 
ular meeting, second Tuesday in each month, 
excepting June, July, August and September, 
Hotel Statler, Boston. 

New York Raitroap CLus.—D. W. Pye, Room 
527, 30 Church street, New York. eetings, 
third Friday in each month, except June, 
July and August, at 29 West Thirty-ninth 
street, New York. 

NortHwest Car Men’s Association.—E. N. 
Myers, chief interchange inspector, Minne- 
sota Transfer Railway, St. Paul, Minn. 
Meeting first Monday each month, except 
June, July and August, at Minnesota 
Transfer Y. M. C. A. Gymnasium building, 
St. Paul. 

PaciFic Raitway Cius.—W. S. Wollner, P. O. 
Box 3275, San Francisco, Cal. Regular 
meetings, second Thursday of each month in 
San Francisco and Oakland, Cal., alternately. 

Rattway Car MEn’s CLus OF PEORIA AND PRKIN. 
—C. L. Roberts, R. F. D. 5, Peoria, Ill. 

Rattway Cus oF PittsspurcH.—J. D. Conway, 
1841 Oliver building, Pittsburgh, Pa. Regu- 
lar meeting fourth Thursday in month, ex- 
cept June, July and August, Ft. Pitt Hotel, 
Pittsburgh, Pa. 

Rattway Fire Protection Assocration.—R. R. 
Hackett, Baltimore & Ohio, Baltimore, Md. 
Annual meeting October 17-18, Hotel 
Stevens, Chicago. 

Rattway SuppLy MANUFACTURERS’ ASSOCIATION. 
—J. D. Conway, 1841 Oliver building, Pitts- 
burgh, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, Ameri- 
can Railway Association. 

SouTHERN AND SOUTHWESTERN Rattway Cius.— 
A. T. Miller, P. O. Box 1205, Atlanta, Ga. 
Regular sorting third Thursday in Janu- 
ary, March, ay, July, September and 
November. Annual meeting, third Thursday 
in November, Ansley Hotel, Atlanta, Ga. 


Suprty Men’s Association.—E. H. Hancock, 
treasurer, Louisville Varnish Company, Louis- 
ville, Ky. Meets with Equipment Painting 
Section, Mechanical Division American 
Railway Association. 

Toronto Rattway Crius.—N. A. Walford, dis- 
trict supervisor car service, Canadian Na- 
tional, Toronto, Ont. ‘Meetings first Friday 
of each month except June, July and August. 

TRAVELING ENGINEER’s Association.—W. O. 
Thompson, 1177 East Ninety-eighth street, 
Cleveland, Ohio. 

Western Raitway Cius.—C, L. Emerson, 822 
Straus Building, Chicago. Regular meetings 
third Monday in each month except June, 
July, August and September. 


Locomotive repair shops of the Chicago, Burlington & Quincy 
at West Burlington, Iowa 
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Tue St. Louis-SAN FRANCISCO is con- 
structing a 17-stall enginehouse at Okla- 
homa City, Okla., with company forces. 


THe Gur, Mosite & NorTHERN is dis- 


mantling 300 box, flat and gondola cars 


and 13 locomotives at Bogalusa, La. 


THE YOUNGSTOWN & NorTHERN has 
given a contract to the Greenville Steel 
Car Company to make repairs to 20 gon- 
dola cars of 70 tons’ capacity. 


E. I. pu Pont pe Nemours & Co. has 
ordered two narrow-gage tank cars from 
the General American Transportation 
Corporation. 


THe DELAWARE, LACKAWANNA & WEST- 
ERN has ordered a Niles cotter and key 
seat miller and a 42-in. Niles car-wheel 
lathe. 


THe Texas & Paciric has completed 
the installation of air-conditioning equip- 
ment ordered from the Safety Car Heating 
& Lighting Company on four dining cars. 


THE Hooker ELectro-CHEMICAL CoM- 
PANY, Niagara Falls, N. Y., has ordered 
two tank cars of 30 tons’ capacity from the 
General American Transportation Corpora- 
tion, 


A. E. Statey MANUFACTURING Com- 
PANY, Decatur, Ill, has ordered 20 tank 
cars of 8,000 gal. capacity and 1 tank car 
of 6,100 gal. capacity from the General 
American Transportation Corporation. 


Tue CHESAPEAKE & Outo has placed an 
order with the Timken Roller Bearing 
Company for roller bearings, for use un- 
der six of its existing high-speed passenger 
locomotives. 


THe WestTINGHOUSE AIR Brake Com- 
PANY will furnish the new AB freight 
brakes on the 100 tank cars of 50 tons’ 


Capacity ordered by the General Chemical 
Company. 


Tue Goutp Storace Batrery Corpora- 
TION, Depew, N. Y., will furnish the three 
battery equipments for use on the oil- 
electric locomotives recently bought by 
the Delaware, Lackawanna & Western 
from the Ingersoll-Rand Company. 
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NEWS 


Tue S K F Inbustrigs, Inc., New York, 
will furnish S K F bearings for the motors, 
generators, motors for the air-conditioning 
equipment, and car journals on the new 
three-car light weight passenger train for 
the Union Pacific System. 


THE New York Arr BRAKE CoMPANY 
has received an order to supply the air 
brake equipment for the new high-speed, 
streamlined, three-unit articulated pas- 
senger train ordered by the Union Pacific. 
The equipment will be a combination of 
pneumatic and electro-pneumatic brakes. 


THe Exectric StoraGe Battery Com- 
PANY, Philadelphia, Pa., will furnish six 
battery equipments for use on the oil-elec- 
tric locomotives recently bought by the 
D. L. & W. from the American Locomo- 
tive Co. 


LUKENWELD, INc., division of Luken 
Steel Company, Coatesville, Pa., has been 
awarded the contract by Winton Engine 
Corporation, Cleveland, Ohio, for the 
manufacture, in arc welded rolled steel 
construction, of the complete engine struc- 
ture for the 600 hp. Winton engine which 
will power the new 110-mile an hour light- 
weight passenger train of the U. P. 


A Torat of 1,563 employees in 13 shops 
of the motive power and car departments 
of the Chicago & North Western have 
worked 14,259,750 man-hours without a 
reportable accident. Leading the groups 
in length of non-accident days is the Mil- 
waukee passenger car department with 
2,460 days, or 82 months without an ac- 
cident. The Milwaukee freight car de- 
partment is second with 2,160 days, or 72 
months. In the motive power department, 
the North Fond du Lac (Wis.) shop 
worked 1,680 days, or 56 months, while the 
Winona (Minn.) shop worked 1,590 days, 
or 53 months without a reportable accident. 


Revised Specifications for Freight 
Car Air Brakes Adopted 


THE MECHANICAL Dtvision, American 
Railway Association, announced, on Au- 
gust 16, results of its letter ballot on re- 
vised specifications for freight air brakes. 
These have been adopted and will be ef- 
fective for all freight cars built new on 
or after September 1. The design of air 
brake designated as “AB” meets all of the 
requirements. 


Roads Respond to Eastman’s 
Plea to Increase Expenditures 


Fo.tLowInc the plea of Joseph B. East- 
man, federal co-ordinator of transportation, 
to the railroads to increase their main- 
tenance expenditures, several railroads have 
announced programs of this character. 
Among these, additional expenditures for 
maintenance have been authorized by the 
Missouri Pacific which provide $1,650,000 
for maintenance of equipment and $1,450,- 
000 for maintenance of way and structures. 
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The August program, involving $3,100,000, 
provides for the expenditure of $440,000 
more for this purpose than was spent in 
August of last year and an increase of 
$150,000 over the amount spent in July of 
this year, when the expenditure for main- 
tenance was $300,000 greater than in July, 
1932. The August program also involves 
an increase of $50,000 for maintenance of 
way work over July and $150,000 over 
August, 1932, while the maintenance of 
equipment program for the current month 
involves an increase of $100,000 over July 
of this year and $290,000 over August of 
last year. 

According to a statement made by Mr. 
Eastman on August 9, advices received 
from all the Class I railroads, except the 
Toledo, Peoria & Western, show that the 
net number of men returned to work since 
June 1 is 65,268. Omitting 5,536 men re- 
turned to work by the Baltimore & Ohio, 
but not segregated by classes, the reports 
show 22,942 men returned to work on 
maintenance of way and structures; 17,214 
on maintenance of equipment, and 19,696 
in all other classes of employment. De- 
tailed figures for all of the systems are as 
follows: 


Men Returned To Work on Railroads 
Since June 1, 1933 
Maint. Maint. 


of way & of All 
struc. equip. others Total 
| oe 2 oe Serres 693 2 758 1,453 
S34 2 fo eee -10 -4 -23 —37 
Ye yy 2 ear 0 26 0 26 
| Et: Pare ~ meas se) Seen 
De, Be Be eee cscs 159 104 108 371 
yt See 84 585 129 798 
Cam, TREE. gsc. 20 87 0 37 124 
Central of Ga...... 225 18 3 
ye ¥, ape aaah hs 42 29 82 153 
Central Vermont .. 2 0 0 2 
Ches. & Ohio Lines. 627 374 1,345 2,346 
Sh 2s ae —111 184 973 1,046 
i Te > Sh 1,475 1,188 202 2,865 
ie Ie eS Ce 121 115 50 286 
Chi. Grt. Wstrn.... 99 73 57 229 
ie 2 SL ae 0 0 941 941 

te ¢ 13 13 31 5 

Pook P 1,593 390 788 2,771 

Clinchfield ........ 36 16 25 
Charleston & W. C 0 0 27 27 
Columbus & Grnvl 8 6 10 24 
| SE . 231 231 
NS Sema 0 219 219 
D&B Gi Weeks. 100 15 —54 61 
es a Serer 43 ae 43 
Det. & Mac........ 5 16 1 22 
es Oe Sei choke =O ~9 6 ~9 
OS ee See ORs 0 1 20 21 
RG ae SE i ae 0 115 185 300 
i AS = Se ee 70 389 331 790 
TN bobs Ce Ge A ees 770 32 522 1,324 


Ga. 1 
Gr. Trunk W. Lines 0 50 33 83 
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erent DOr... + o.s00eden ie 310 665 3,485 
Be Winscevaas 6 14 0 20 
Til. Cent. ......... 1,370 947 414 2,731 
sina dbo priate it se 20 20 
Lehigh Valley ..... 248 0 182 430 
Te ay ghed ack 0 1 29 30 
La & Ark iD niniéce inoue 180 7 32 219 
haan aa 143 715 384 1,242 
Midland Valley 12 rv 12 
Ya 213 0 248 
M St. P. & S.S.M 0 224 17 399 
Miss. Central ..... 0 10 0 10 
M-K-T Lines ...... 185 88 133 406 
Mo. Pacific Lines.. —182 458 164 440 
Texas Lines .... 47 111 -160 ne 
CS aaa 15 54 25 94 
Monongahela Be BS 1 0 45 46 
I chia. ab 0 «oe 4 10 14 28 
a > =e 8 141 33 182 
Nev. Northern .... 0 0 2 2 
N. Y. C. Lines.... 8,821 6,595 3,925 19,341 
2S | ae 141 24 165 
DO, Oro 0 0 120 120* 
Norfolk & Western. 5 S 292 305 
N. ¥.8. BH. @H.. 515 68 197 780 
New England S. S..... oem 314 314 
Northern Pac. ..... 327 0 604 931 
Northwestern Pac. 6 6 46 58 
Penna. am (inc. 

Long Island) .... 924 2,121 2,087 5,132 
Pitts. ee ee 1 4 9 14 
Pitts. & W. Va.... -4 25 32 53 
P, S. & N eoecceccce dee eee 6 6 
Reading Ne ean ae 1 530 61 592 

AS 26 21 32 79 
Rutland ........... 65 0 7 72 
AS EY SS eees —130 22 182 —290 
oe a 98 78 130 306 
he Age Sk 0 71 51 122 
Sou. Ry. System... 222 60 234 516 
> 385 80 1,116 1,581 
aoe BES —12 1 3 -16 

_ See 6 17 34 57 
a | ae 0 0 25 25 
Union Pac. System. 84 381 722 1,187 
i. eae 32 50 31 113 
STRESS ae 525 27 217 769 
SS 39 129 129 297 
Weis PMG. sce cee 72 3 0 75 
A! aS | ee 75 100 205 380 
Ee Oe eae 22,942 17, 214 19, 696 65, 388* 





*Includes 5536 B. & O. not segregated and 


120 Norfolk Southern, now furloughed, 90 of 
whom were temporarily employed during June 
and 30 during July. 


Repair Programs Continue to 
Increase 


The Baltimore & Ohio.—Full time has 
been restored to over 1,000 clerical workers 
who, since February 1 last, had been work- 
ing on less than a full-time basis; that was 
a loss of from two days a month to as 
much, in some instances, as half time. This 
arrangement, which was made at a time 
when business was at a low ebb, was with 
a view to “spreading the work” and thereby 
avoiding the more extensive furloughs that 
would otherwise have been necessary. This 
“spreading the work” was accomplished 
with the co-operation of the organization 
representing the clerical employees. 

W estern, — 


Delaware, Lackawanna & 


The supervisory and clerical forces of the 
Lackawanna resumed full-time employment 
on August 1. 


This affected 2,000 em- 


ployees who had taken two days of com- 
pulsory holiday each month; the new ar- 
rangement is equivalent to about 6 per cent 
increase in their present pay. The shop 
forces of the Lackawanna, who have been 
employed steadily three days a week all 
during the depression, were put upon a 
five-day week, effective September 1. This 
affects 4,000 employees, whose earnings will 
be increased materially by the new order. 


New York Central.— During August 
there was considerably greater employment 
in the 16 locomotive, freight car and pas- 
senger car shops of the New York Central. 
These shops are located in several of the 
eastern and midwestern states. The 6,350 
shopmen who were employed in July were 
increased to 7,825, a gain of 1,475, and the 
total days worked in the shops were in- 
creased to 373 as against 271 worked in 
July. The additional men and days worked 
were distributed as follows: Locomotive 
shops, 694 men, 34 days; freight car shops, 
647 men, 56 days, and passenger car shops, 
134 men, 12 days. 


Norfolk & Western. —On August 15 
shop employees, who had worked five days 
a week during the preceding two weeks, 
were continued on the five-day basis tem- 
porarily, contingent upon business - condi- 
tions and necessary repair work. The shop 
forces were placed on a four-day week 
basis on June 19, and previous to that they 
worked three days a week. Approximately 
7,000 employees are involved. 


Reading.—On August 1 additional forces 
in the maintenance of equipment and main- 
tenance of way departments of the Reading 
Railway System were employed and the 
number of hours of employees already on 
the payroll increased equivalent to 1,000 
additional employees. These increases were 
exclusive of train and engine service em- 
ployees, where additional employment will 
be forthcoming automatically as business 
improves. According to E. W. Scheer, 
vice-president in charge of operation and 
maintenance, the above increases in all 
probability will be maintained during the 
balance of the year,. and should the present 
trend in general business continue, addi- 
tional men will be re-employed. 


St. Louis-San Francisco—One hundred 
and fifty men are being re-employed in the 
maintenance of way and maintenance of 
equipment departments at various points 
along its line. 





Model of the 100-miles-an-hour Union Pacific train now under construction 
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Seaboard Air Line—The Seaboard Air 
Line had a working agreement with its 
shop craftsmen by which it agreed that 
the men employed would be given six days’ 
employment a week. In order to avoid a 
drastic layoff of men in 1930, by mutual 
agreement between the railroad and the 
shop crafts, the men were put on a five- 
day-a-week basis. Due to further falling 
off in revenues in 1931, it was agreed for 
certain months to work four days a week 
rather than close the shops, which arrange- 
ment existed up to July of this year. Since 
1927 actual closing of the main shops of 
the railroad at Portsmouth, Va., and Jack- 
sonville, Fla., had not taken place until 
July 15. An agreement was then reached 
whereby the shops were reopened on Au- 
gust 1 with the same number of employees 
on a part-time basis, which is satisfactory 
both to the representatives of the shopmen 
and the railroad. This will restore to 
service 1,143 employees that were laid off 
principally at Portsmouth and Jacksonville. 


Wabash. — Federal Judge Davis has 
authorized the Wabash to spend up to 
$390,000 for the conversion and repair of 
box cars. The work will be done in the 
company’s shops at Decatur, III. 


Air-Conditioned Cars 

COMPLETELY air-conditioned dining cars 
and lounge-club-observation cars are now 
being operated by the Texas & Pacific on 
its “Sunshine Special” between St. Louis, 
Mo.; Dallas, Tex.; Fort Worth and El 
Paso, and also between St. Louis and San 
Antonio, Tex. Dining cars are also air- 
conditioned on this road’s “Texan,” which 
operates between points in Texas and New 
Orleans, La., and Memphis, Tenn. 

The Pennsylvania has completed its pro- 
gram of air-conditioning for all coaches, 
dining and parlor cars on its New York- 
Philadelphia trains, and 250 air-conditioned 
cars are now in service between these cities. 
The New York-Philadelphia trains leave 
each city on the even hour; and the New 
York-Washington trains, which already 
were thus equipped and which stop at 
North Philadelphia and at the new station 
at Thirtieth street, Philadelphia, leave New 
York on the half-hour, so that passengers 
may enjoy this improved service practically 
every half-hour throughout the business 
day. Counting both northbound and south- 
bound, there are 55 air-conditioned trains 
each day between New York and Phila- 
delphia. 

(Turn to next left-hand page) 
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GIVE US A STAYBOLT MATERIAL 
FOR OVER 200-LB. PRESSURES 


«= 
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Tuis was one of the staybolt problems presented to 
Republic metallurgists for which they found an answer. » » » For more than 
10 years, metallurgists and engineers of Republic Steel Corporation and its 
subsidiaries have been working with railroad men, in different parts of the 
country, on the development of staybolt materials which will successfully 
meet the loads imposed upon staybolis by modern pressures, high temper- 
atures and operating speeds. The high vibration and the increasing temper- 
atures in the modern high pressure locomotives have resulted in staybolt 
troubles which were unknown in the early days. To meet these conditions, 
new staybolt materials have been developed. » » » Republic’s records of 
laboratory service and tests cover a long series of developments. All this 
information, together with many service records, will be made available to 


any railroad official who is interested in improving staybolt performance. 


CENTRAL ALLOY DIVISION, MASSILLON, OHIO 


men ERAL OFFICES 
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YOUNGSTOWN, OHIO 
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Toncan Iron Boiler Tubes, Pipe, Plates, Cul- 
veris, Rivets, Staybolts, Tender Plates and 
Firebox Sheets « Sheets and Strip for spe- 
cial railroad purposes *« Agathon Alloy 
Steels for Locomotive Parts « Agathon En- 
gine Bolt Steel « Agathon Iron for pins and 
bushings « Agathon Staybol! Iron « Climax 
Steel Staybolis » Upson Bolis and Nuts « 
Track Material, Maney Guard Rail Assem- 
blies « Enduro Stainless Steel for dining car 
equipmeit, for refrigeration cars and for fire- 
box sheets « Agathon Nickel Forging Steel. 

The Birdsboro Steel Foundry & Machine 
Company of Birdsboro, Pa. has manufac- 
tured and is prepared to supply under 
license, Toncan Copper Molybdenum Iron 
castings for locomotives. 











F. R. Carison, representative of the 
Chicago Railway Equipment Company, 
Chicago, has been appointed assistant to 
the vice-president of sales. 


THE WILSON ENGINEERING CORPORATION, 
122 South Michigan avenue, Chicago, has 
been appointed distributor of locomotive 
tires for the Taylor Forge & Pipe Works. 


Lem ApAMs, chief engineer of the Union 
Pacific Railroad, with headquarters at 
Omaha, Neb., has resigned to become chief 
engineer of the Oxweld Railroad Service 
Company, Chicago. 


A. F. McCormick, formerly representa- 
tive of the Clark Equipment Company, 
Battle Creek, Mich., has been appointed 
sales manager of the Bitucote Products 
Company, St. Louis, Mo. 


THE ParCar Corporation, 230 Park 
avenue, New York City, has taken over 
the Hennessy Lubricator. Horace Parker 
is president; J. J. Hennessy and B. C. 
Wilkerson are vice-presidents of The Par- 
Car Corporation. 


H. W. Kipwe tt, 2431 E street, North- 
west, Washington, D. C., has been ap- 
pointed special sales agent of the Columbia 
Machine Works and Malleable Iron Com- 
pany, Brooklyn, N. Y. His territory will 
cover Baltimore, Richmond, Norfolk and 


Washington. 


NATHANIEL S. REEpDER has 
pointed general manager for the receivers 
of the Pressed Steel Car Company in full 
charge of plant operations. Mr. Reeder 
will have his headquarters at McKees 
Rocks, Pa. In addition to these duties he 
will continue as president of the American 
Steel Corporation of Cuba. 


James W. Owens has been appointed 
director of the National Weld Testing 
Bureau, a new welding division of the 
Pittsburgh Testing Laboratory, Pittsburgh, 
Pa. The bureau’s services cover reports 
on welding processes, reports on weld 
specimens, (qualifications of operators), 
investigation of welded products and struc- 
tures and investigation of special welding 
problems. 


Ratpw H. Watson, vice-president in 
charge of operations of the Carnegie Steel 
Company has been appointed vice-president 
of the United States Steel Corporation, 
New York, in charge of operations of the 
manufacturing interests of the corporation. 
R. E. Zimmerman, since April, 1932, as- 
sistant to the president of the United 
States Steel Corporation, in charge of 
research and technology, has been ap- 
pointed vice-president in charge of re- 
search and technology, with headquarters 
at New York. 


THe Yate & Towne MANUFACTURING 
Company, with executive offices in the 
Chrysler building, New York, has_pur- 
chased the real estate, machinery, tools, 
inventory, patents and goodwill of the 
Walker Vehicle Company and the Auto- 
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Supply Trade Notes 


matic Transportation Company, of Chi- 
cago, makers of industrial electric trucks 
and commercial electric street vehicles, 
which lines will supplement those already 
manufactured by the company. It will 
continue the manufacture and sale of the 
complete line of each company at 101 
West Eighty-seventh street, Chicago, re- 
taining the present personnel with F. H. 
Tinsley in direct charge. 


THe ComBusTION ENGINEERING Com- 
PANY, Inc., 200 Madison avenue, New 
York, a newly organized company, on 
August 1 took over the properties of the 
International Combustion Engineering Cor- 
poration and affiliated companies recently 
sold by order of the Federal Court. The 
properties acquired include those of Com- 
bustion Engineering Corporation, Hedges- 
Walsh-Weidner Company, Coshocton Iron 
Company and Raymond Bros. Impact Pul- 
verizer Company. These properties will 
be operated under a single centralized 
management. The new company will con- 
tinue Combustion Engineering Corpora- 
tion’s complete line of fuel burning, steam 
generating and related equipment. The 
officers of the new organization are: Fred- 
eric A. Schaff, president; Joseph V. 
Santry, executive vice-president; Robert 
M. Gates, vice-president in charge of sales ; 
Martens H. Isenberg, vice-president in 
charge of production; John Van Brunt, 
vice-president in charge of engineering; 
Harold H. Berry, treasurer; George W. 
Grove, secretary and assistant treasurer 
and George D. Ellis, comptroller. 


Wiiam Craig WOLFE has been ap- 
pointed vice-president in charge of sales 
of the Reading Iron Company, Philadel- 
phia, Pa. Mr. Wolfe has a long experi- 
ence in the marketing of iron products. 


Pare ae 





William Craig Wolfe 


During 1907 and 1908, he was with the 
Commercial Steel & Iron Company, Chi- 
cago, a brokerage company representing 
several mills. In the latter year he joined 
the Seneca Iron & Steel Company, Buffalo, 
N. Y., as a salesman, remaining with that 
company until 1919. He then was ap- 
pointed assistant to the president of the 
Standard Steel Tube Company, Toledo, 
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Ohio, and two years later became manager 
of sales for the Highland Iron & Steel 
Company. In 1928, he was appointed gen- 
eral manager remaining in that position 
until his recent appointment with the 
Reading Iron Company. Mr. Wolfe took 
‘a leading part in the organization of the 
Wrought Iron Manufacturers’ Association. 


Everett E. ApAMs, vice-president of the 
Union Pacific System, who has resigned 
to become vice-president of Pullman, Inc., 
in charge of a research department that 
will be especially concerned with the de- 
velopment of transportation equipment, has 
been in railway service for 28 years. He 
was born on September 12, 1881, at Water- 
town, Mass., and graduated from the Uni- 
versity of California in 1904. Mr. Adams 
first entered railway service on August 1, 
1905, as a mechanic on the Southern Pa- 
cific. Later he was transferred to the 
engineering department where he was en- 
gaged successively as an assistant engineer 
and as superintendent of the railroad’s pipe 
lines. From 1906 to 1913, Mr. Adams was 
assistant consulting engineer of the South- 





Everett E. Adams 


ern Pacific and the Union Pacific and, 


_ following the dissolution of the two sys- 


tems in the latter year, he was made con- 
sulting engineer of the Union Pacific Sys- 
tem at New York. During federal control 
of the railroads, Mr. Adams served as 
assistant director of capital expenditures 
of the United States Railroad Administra- 
tion, returning to the Union Pacific as 
consulting engineer on January 1, 1920. 
On March 1 of that year he was appointed 
assistant to the president in charge of pur- 
chases, engineering and standards, with 
headquarters at Omaha, Neb. He was 
appointed also vice-president on September 
1, 1929, and on August 11, 1932, his title 
was changed to vice-president in charge 
of purchasing, engineering and standards. 
On January 30, 1933, Mr. Adams was as- 
signed to the position of vice-president i 
charge of the research and study of ideas 
for improved passenger equipment, service 
and methods, and was relieved of his other 
duties. 


Obituary 
Henry NorMan Cortey, vice-president 
of the Corley-DeWolfe Company, Eliza- 
beth, N. J., died at his home in Elizabeth 
on August 15, at the age of 47 years. 
(Turn to next left-hand page) 
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The BOOSTER will save 
LOCOMOTIVE MAINTENANCE 





When purchasing new locomotives 
for any service, determine the power 
requirements for both high and low 
speeds, then meet these requirements 
with an engine having the minimum 
weight on drivers. Include The Loco- 
motive Booster as an integral part of 
the design. 

Compared with non-Boosterengines 
for the same requirements, there is a 
substantial saving in maintenance ex- 
pense as well as first cost. Actual 


results have shown savings in the main- 
tenance expense as high as $5,000.00 
per year per locomotive. 

In other instances, Booster engines 
of lighter weight have been substi- 
tuted for special services such as 
milk, express, etc., where high start- 
ing effort was necessary, resulting in 
a 20 cents per mile maintenance 
expense as compared with a 30 cents 
per mile on the engine which it super- 
seded—and the service was improved. 








Personal Mention 





General 


W. M. ENGLISH has been appointed act- 
ing superintendent of motive power of the 
Chicago, Indianapolis & Louisville, with 
headquarters at Lafayette, Ind., succeeding 
W. A. Callison, deceased. 


M. H. McGtynv, chief clerk in the fuel 
department of the Chicago, Rock Island 
& Pacific, has been promoted to fuel agent, 
with headquarters as before at Chicago, to 
succeed C. T. Winkless, deceased. 


W. W. SIMpson, motor car supervisor 
on the west end of the Northern Pacific, 
with headquarters at Seattle, Wash., has 
been promoted to the position of motor 
car supervisor of the entire system, with 


headquarters at St. Paul, Minn. Mr. 
Simpson will take over some of the 
duties of C. E. Allen, assistant to the 


mechanical superintendent and motor car 
supervisor on the east end, who has re- 
tired. 


Master Mechanics and 
Road Foremen 


G. W. Ropertson, master mechanic of 
the Hinton division of the Chesapeake & 
Ohio, has had his jurisdiction extended to 
include the Clifton Forge division, and his 
headquarters have been moved to Clifton 
Forge, Va. 


H. J. McCracken, assistant master me- 
chanic on the Southern Pacific, with head- 
quarters at Sparks, Nev., has been pro- 
moted to master mechanic of the Sacra- 
mento division, with headquarters at Rose- 
ville, to succeed L. S. Pratt, retired. 


J. D. Davenport, general foreman of the 
Chesapeake & Ohio at Charlottesville, Va., 
has been promoted to the position of as- 
sistant master mechanic of the Hinton 
division, with headquarters at Hinton, W. 


Va. 


Matcom McCaskILL, who has _ been 
appointed master mechanic of the Colum- 
bus & Greenville, with headquarters at 
Columbus, Miss., was born on January 
14, 1875, at Starkville, Miss. He received 


* 


a high-school education and on November 
1891, entered the service of the Rich- 
mond & Danville, now the Columbus & 
Greenville, as a machinist helper. From 
1892 to 1899 he was a locomotive fireman, 
on February 2 of the latter year being 
promoted to the position of locomotive 
engineer. He was appointed road fore- 
man of engines in January, 1930, and be- 
came master mechanic at Columbus on 
June 1, 1933. 


oA) 
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Shop and Enginehouse 


J. W. WittrAms has been appointed 
general foreman of the Chesapeake & 
Ohio, with headquarters at Charlottesville, 
Va. 


Purchasing and Stores 


J. L. Brown, acting purchasing agent 
of the Seaboard Air Line, has been ap- 
pointed purchasing agent, succeeding W. 
M. Portlock, retired. 


J. J. Bennett, purchasing agent of the 
Illinois Central, has been appointed as- 
sistant purchasing agent to succeed L. C. 
GuERNSy who has retired. 


O. A. DonaGan has been appointed gen- 
eral storekeeper of the Main Central and 
the Portland Terminal Company, with 
headquarters at Boston, Mass. 


J. E. Mitts has been appointed store- 
keeper of the Portland Terminal at Rigby, 
Me. Mr. Mills will be responsible for 
ordering, receiving, custody and disburse- 
ments of maintenance of equipment ma- 
terials. 


H. P. RicHarpson has been appointed 
storekeeper of the Portland Terminal at 
Waterville, Me. Mr. Richardson will be 
responsible for ordering, receiving, custody 
and disbursing of maintenance of equip- 
ment materials. 


Obituary 


Owen D. Kinsey, formerly tool fore- 
man of the Illinois Central, supervisor of 
tools in the locomotive and car department 
of the Chicago, Milwaukee, St. Paul & 
Pacific and past-president of the American 
Railway Tool Foremen’s Association, died 
on July 14 in Harvey, IIl. 

* 





M-S50, the modern equipped, heavy locomotive repair shop of the Chicago & 
North Western at Chicago 
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Trade Publications 


Copies of trade publications 
described in the column can be 
obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


Duronze.—Duronze high strength silicon 
bronzes are the subject of a 24-page book- 
let issued by the Bridgeport Brass Com- 
pany, Bridgeport, Conn. These bronzes are 
used for making corrosion-resisting bolts, 
nuts, machine and cap screws, U and J 
bolts, washers, and other products for the 
railroad, marine, automotive and other in- 
dustries. 


Ramtway-Car Atr-ConpiTIONING Eguip- 
MENT.—The Westinghouse Electric & 
Manufacturing Company, East Pittsburgh, 
Pa., gives a detailed description of the ap- 
plication, construction and operation of its 
railway-car air-conditioning equipment in 
an illustrated 12-page booklet. A dia- 
grammatic view shows the location of 
equipment in a railway car. 


Datiett Propucts.—The Dallett Com- 
pany, 165 W. Clearfield street, Phila- 
delphia, Pa., has issued the following 
bulletins: No. 1230, stone drills; No. 2330, 
air hose fittings; No. 2730, chipping ham- 
mers; No. 2931, metalworking chisels; No. 
3231, structural and plate workers’ tools; 
No. 3231-A, recupping tool, and No. 2231, 
pneumatic hammers. A _ folder has also 
been issued on Dalbo steel hose couplings. 


Piptnc.—The Air Reduction Sales Com- 
pany, Lincoln building, New York, reviews 
in its 26-page booklet, “Piping Tailored 
To Fit,” the advantages of and economies 
effected by oxyacetylene welding in the 
piping field. The booklet is illustrated with 
photographs of typical installations and 
drawings showing proper methods of 
design set-up for welding pipe connections 
and contains an outline of up-to-date 
welding practice. 


MECHANICAL RussBer Goopns.—All-rubber 
tubing, rubber packing, chute linings, pump 
valves, rubber matting, rubber cements, 
and a wide variety of other rubber 
products are described and illustrated in 
“A Buyer’s Guide to Diamond Mechanical 
Rubber Goods”. issued by the Diamond 
Rubber Company, Inc., Akron, Ohio. 
Standard stock sizes are listed and list 
prices given in this 24-page catalog. 





LUKENWELD Construction. — Luken- 
weld Construction—The Modern Method 
of Manufacturing Parts for Machinery 
and Equipment” is the title of Bulletin 
No. 2 issued by Lukenweld, Inc., Coates- 
ville, Pa. Among the features of this bul- 
letin are a forging hammer frame, )uilt 
entirely by welding, that deflects less than 
twelve-thousandths of an inch under a 50)0- 
ton load; a welded steel frame for a horn- 
ing press-which weighs half a ton less than 
the frame it replaced; a Diesel engine 
crankcase assembly built in welded steel 
which is 250 Ib. lighter than a similar as- 
sembly of aluminum; etc. 
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